





The latest battle in this long war be- 

tween beauty and utility, between cutting 

and conserving, centers on a bill now before 

Congress.to enlarge the Redwood National Park 

before erosion caused by nearby clear-cutting 

destrovs the grove containing the world's tall- 
est trive. 

National Geographic's continuing coverige 
af the magnificent redwoods of northern Cali- 
fornia is nearly as old as the Society itself. A 
lf-page article called attention to these natural 
wonders—and to the widespread cutting. even 
then taking place—in Mav of 1899. 

The Society came to the rescue of the trees in 
what is now Sequoia National Park by subscrih- 
Ing $20,000 in November 1916 to supplement a 
Congressional appropriation that had fallen 
short. The event was optimistically reported in 
the GEOGRAPHIC: “Our Big Trees Saved.” 

Another-article, in June 1920, ended with an 
astounding bit of prophecy—that the tallest tree 
on earth would be found along Redwood Creek. 
Just so, for in 1963, the magazine's senior scien- 
tist, Paul A. Zahl, did discover the world's tallest 
tree ata bend in Redwood Creek. It was 367.8 
feet high and stood in a prove that also con- 
tuned the second, third, and sixth tallest trees. 

In that vear the Society supported a study 
undertaken by the National Park Service, which 
was concerned that the once mighty forest had 
been cut away to 13 percent of its former size, 
and ata rate that would remove all the remain- 
Ing virgin timber by the end of the century 

A proposal, based on that study, called for the 
creation of a new national park to save the tall- 
est trees. It won the approval of Congress, but 
only after compromises with the timber com- 
panies had produced a dangerously distorted 
park unit along Redwood Creek—a corridor 
called “the worm,” eight miles long and only 
half a mile wide, It bes in the midst of a forest 
that is now being cut down (pages 360-61). The 
pending legislation would increase the park 
boundaries by 48,000 acres and provide retrain- 
ing ancl replacement funds for hunereds of jobs 
—all at a cost of $411 million. 

If we have learned anything since 1899, it is 
that problems can be solved only at a price, And 
this we oaleo know: It took 600 vears for those 
trees to grow—nnd would take another 600 to 
replace them 


lee REDWOODS are in danger again. 
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Erdlessly curious, impatient, intense, he found 
alifetime tog whert for all his assaults on. art, 
mature, the sciences, even human flivit. One of 
history's greatest intellects lives anew in the 
words af Kemmeth MacLeish and the photographs 
of dames L. Ames 


California’s North Coast 430 
Judith and Neil Morgan and pliotoyrapier 
Dewitt Jones explore the lonely grandeur of 
Me redwinnis’ rainy realm. 


People of the Reindeer afg 

AN their ancestors did before them, a dwindling 
number of hardy Lappy atill wander with their 
herds across Europe's frozen north. By Sally 
Anderson, with photographs by Erik Bors. 


Salt: the Essence of Life 38:1 
Gordon Youny discovers there isa lot mare 
fa fhe life-saitaining condiment han meets 
the tongue. Photographs by Vollumar Wenzel 
and Georg Gerster. 


Africa’s Gentle Giants 4o2 

Giraffes, tallest of earth's creatures, impress 
wilditfe ecalagist Aristo! Faster with their speed, 
longevity, and sheer kicking pawer. Photographs 
by Boab Campbell and Thomas Nebhia. 


Saving the Rothschild’s Giraffe 419 


Amber, Golden Window 

on the Past 423 

Foaxsi resin preserves ancient life forms 
amid a lustrous beauty that has enthralled 
min for Hheusands of vears. A picture story 
by naturalist Paul A. Zab. 


New National Geographic 
Index, 1947-76 436 

COVER: Wristwatch adds a modern touch 
fo the traditional costume of a youny 


Nenreesian Lapp, at sunomer pasture with his 
family's reindeer, Photograph by Erik Borg. 


295 


LEONARDO DAVINCI 








By KENNETH MacLEISH 
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Photographs by JAMES L. AMOS 
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“Peruse me,O Reader, if you find delight m my 
werk, since... the perseverance to pursue tt 
and to invent such things ...ix found in few 
peaple, And come, men, to see the wonders 
which may be discovered in nature by suck 
studies.” LEONARDO DA VINCI, MATH COBEX | 


RAVE WORDS. Arrogant, if you like 
But if anyman in [5th-century Florence, 
Jor Europe for that matter, has earned 
the right to pen them, it is the elegant 
gentleman cantering up the mountain road. 
He rides like a nobleman; his short cloak 
swirls, his big beard blows in the breeze of his 
passing, Maestro Leonardo cuts a fine figure. 
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Still, if anvone who knew him well should 
pass him on the trail today, he would see de- 
spair in those enigmatic eves—the most per- 
ceptive eves in an age of perception. Capable 
of picturing the planets past or future, they 
can stopand study the motion of a bird's wing 
in flight, or of water raging against rocks. It is 
well that they see what ordinary eves do mot. 
They serve the most compulsive cumosity 
ever recorded. But today they are empty with 
remembering, 

Knowledgeis Leonardo's great love. Know!- 
edge, and the experience from which it may 
be drawn. To acquire it, he has turned to 
mathematics, (Continued on page 302) 


Giant among giants, Leonarclo cdi 
Vinci towered over the Renaissance, 
an age When all thimgs seemerl 
possible. Blencing artistic brilliance 
with scientific curiosity, lie 
relentlessly pursued! knowledge— 
from anatomy to aeronautics, from 
music to mechanics: A left-handed 
penman, Leonards wrote his 
notebooks in reverse (left, at right); 
eomirrer burns his self-confictent 
signature around—“T Leonardo.” 
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Nature's notebooks opened in marvelous profusion to the child Leonardo in the 
Italian village of Vinci, amid the Tuscan countryside, Tradition says be was bapized m 
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the steepled church, following his birth here in 1452. He saw miracles in blossoming wild 
flowers, darting birds, and brightly garbed insects—and set off to find the how and why 
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(Continued from page 296) geometry, op- 
tics, astronomy, ecology, botany, zoology, 
hydraulics, me ics, anatomy. 

Painting? Should not painting be first 
among the studies of this prodigy among the 
great men of art? But, he would say, painting 
is science. [t is based on the rationalization 
of sight, A most noble sclence, for it enables 
the artist to compete with nature. 

He is a driven man, thie Leonardo: a miul- 
tiple genius, flawerdl by an insatiable need to 
understand evervthing anc, understanding, 
to change, to improve. Perhaps he is, as a bi- 
ographer was to describe him centuries later, 
“a man who awoke too early in the darkness 
while the others were all still asleep.” The 
15th century welcomes him as an artist, but 
is far from ready for many of his ideas 


ND NOW one of these ideas has failed 
1 him. By his own error, he has doomed 


his latest work—a great mural in 
Florence that would have brought him the 
adulation he needed in his own land. The 
experimental paint he hac devised) will not 
dry. Looking back, he realizes that another of 
his great works is decaying because he has 
followed his. own untested notions. Worse, the 
self-examination brought on by failure hus 
reminded him that he, too, is destructible. His 
span of vears is limitecL 

How many have passed? Fifty-three? No 
ime to re-create or repair the ruined works. 
There are 190 many new wonders to create— 
wonders unknown to the world. 

At the summit he swings from the sadelle 
and strokes the horse's sweating neck with 
soit, well-tended hands that can catch the 
curve of an angel's cheek or turn two cimen- 
sions into three at the touch of a brush—or 
bend a horseshoe with an easy twist Florence 
lies below him, long shacdowed in the golden 
evening. The Arno glitters on its untroubled 
way, and villa-crowned hills cut dark designs 
on the have-softened horizon. 

His painter's eve catches the scene. His 
inventor's. mind transforms it Only that 
which is fine and new would he retain: The 
splendid dome thal soars above the city, 
serene curves gleaming The tall campanile 
and the Baptistery, its marble rich with deep 
green and white. The peaceful, pleasant 
church of Santa Maria Novella, where incense 
flavors the cool air and dried priests-macde- 
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saints lie gape-jawecd in glass caskets. 

These places are sacred to him, not be- 
cause they are Christian monuments but 
because they are beautiful. A mathematically 
minded forerunner of the Age of Reason, 
Leonardo loves harmony and grace, and 
worships logic as a god. 

For the rest, the artist-inventor, drawing 
on ideas he conceived vears earlier for Milan, 
sees changes everywhere: The twisting streets: 
should be as wide as the multistoried me- 
dieval mansions that fine them are high. 
There should be efficient sewers anc venti- 
lated toilets, outside stairways and bay 
windows. He envisages a model brothel 
designed with an eve to discretion, 

Industry should be arrayed outsule the 
town along a lock-controlled canal where 
waiterpower would run machines to do the 
work of many men—machines for lens erind- 
ing, needlemaking, metal drawing. file mak- 
ing, screw cutting, mirror making. There 
would be distilleries and sawmills and fulling 
mulls. To build these, he has devised cranes, 
posthole diggers, dredges, portable bridges, 
pumps, pile drivers, and many ingenious 
tools (pages 206-307 ), 

To protect his precocious cream city, he 
would buikl terrible new weapons of his own 
conception: explosive shells, steam-powered 
cannon, rapid-fire weapons, tanks, poison gas, 
and artillery-proof fortifications. Weaponry 
fascinates him. Though he bas called war 
“bestial madness,” he serves its ends and its 
practitioners, 

But few of his plans or devices have in- 
terested the princes of the day. Now, aging, 
he sees his dream for what it is, and it fades. 
Such technology will stay undiscovered in 
his cabinet, to be re-created in another age. 

Disconsolate, he feels that he must shake 
the world with a prodigious feat. Even though 
he recognizes his own superlative skill as an 
artist, this brilliant, farsighter] man has never 
understood that his paintings alone will make 
him a giant among geniuses, known to hun- 
dreds of mullions across uncounted centuries 
and in lands yet undiscovered. No, his feat 
must be conceived in science; based on math- 
ematics (the onky absolute truth), and realized! 
through engmeering: He will fly. 

For vears he bas studied the fight-of birds 
and the movements of the air, and has cle- 
signed several Aving machines (page 309). 


National Geographic, September [977 
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da Vinei also attempted to fly, but failed. He 
was an excellent painter.” 

To call Leonardo an excellent painter is 
like labeling Shakespeare a clever wordsmith. 
He was a true genius, recognized in his own 
time and idolized in ours. His paintings are 
as secreland seductive os himself, done with 
the hand of an angel, the intellect of a scien- 
tist, and the soul of a romantic. His drawings 
—some of them—are among the most beauti- 
ful ever made. As an engineer, he could think 
In four dimensions, visualizing not only the 
shapes of mechanical parts but also their 
interrelated motions—and create things that 
no one vet wanted, 

In same ways the first modern, Leonardo 
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Search for sutomation—-machines that 
run themeelves—fascinated Leonardo. Tw 
make the cutting ndges of o metal file, the 
inventor set a descending weight that re- 
peatedly tripped a hammer to strike the 
blank bar (above). Such drawings are «0 
precise they inspired models at Milan's Na- 
tional Museum of Science and Technology 
(left). The file maker, ot lower right, rests 
beside a walerpowered saw with automatic 
feed, ancl, clockwise, 2 screw-cutting lathe, a 
pile driver, and a windlass. 


Leonardo da Vinci: A Man for All Ages 


was In many more the personification of his 
own incomparable time. Like the spirit of the 
Renaissance itself, the mind of this man des- 
tined to become its living symbol was fash- 
ianed in the quickening spring of the Western 
world’s awakening from the shriveling dark- 
ness of the Middle Ages. He waz free, as few 
human beings have ever been free, to become 
whatever his gifts might make of him. 


GRN [IN 1452, love child of a peasant 

girl named Caterina and the respected 

notary Piero da Vinci, Leonardo lived at 
first with his mother in a three-room stone 
house, astraddle a hill just outside the village 
of Vinci (pages 299-9), where Ser Piero settled 
down with a legitimate wife In that enchant- 
ed Tuscan countryside began the youngster's 
lifelong love of nature, of all that moved or 
grew or was—the deepest love he would 
ewer knew. 

Towheaded, blue-eyed, open-faced, driven 
by a curiosity that brought him often to the 
edge of fear, he roamed the tamed, terraced 
slopes, where lizards rustled in warm leaves 
under the laden vines and gusts turned olive 
groves to rippling silver. There were for- 
bidding forests on the high peaks, and every- 
where cypresses, ike single brushstrokes, 
marked the mild horizon. 

ser Piero's wife having proved barren, and 
his bastard beautiful, he took the boy from 
Caterina and installed him in his own house. 
Here Leonardo acquired a modest education 
and,.on at least one occasion, a number of 
small dead animals. which he drew with re- 
markable skill as they reeked and rotted on 
his table, The practical Ser Piero is said to 
have suffered the stench and sold the painting. 

Around 1469 Leonardo's father took him 
to Florence, the new Athens of Europe, where 
the learned despot Lorenzo de’ Medici was 
establishing an aristocracy of literate intel- 
lectuals and all arts were honored.” There 
were painters here—the world's best—turn- 
ing at least part of their talents to the repre- 
sentation of things as they were rather than 
as the grim Gothic Church for so long had 
said they must be, and so making art a branch 
of knowledge rather than an instrument of 
religious expression. In the liberal land of the 
Medici, the princes of the church had grown 

"See “The Renaissance Lives Onin Tuscany,” by Luis 
Marden, NATIONAL GEOGRAPHIC, Novernber 1974 
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actoss the sky near Clusone (left), = 
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powered flight Vet his achievement | y | amar 
remains: the first scientific stuciies of | * pr 
flight. He began with birds (right), ‘\s ‘Oo Ane _ 
noting variations in lift. thrust, equi- . rs aa 
libris, steering, and ability, Ate: om et laal aint 
dissecting their bodies, he evaluated ns 
wing designs (lower right). The an- "are 
gular blade with net inserts would aol“) ||4 04 ae 
overcome air resistance, he hoped: eer 
“When the wing rises up it remains Lata 3A odd, 
pierced through, and when it falls it ’ r el oo 
is all united.” He preferred the hat / } irsia} ele Hh 
wing, like a “bellying sail.” | 


bad Sa ary deere Tae en eae 
ad - hye ee ute 


Th am f= . ee ieee sf popmsiwrtyen 
: Maw eineien ae Bao Re aap Pe ls 


SSeS 2 Ne 






Fanciful fying saucer depended on 
pilot power to overcome gravity deft. 
He would move the oarlike wings by 
pedaling, turning a winch with his 
hands, and pushing with his head 





—all at the same time. In a practical 

*shor laa rte ia ty + vein, Leonardo envisioned para- 
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studio to hve alone, and fora time attempted bevond fulfillment, it was a big picture, dark. 
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Stecly-eved determination of a concot- 
tiere, leathery mercenary of 15th-century 
warfare, survives in Leonardo's meticulous 
rendering (above), scratched on specially 
prepared paper with a silver stylus. Such 
Roman-style armor with bat wings and lion 
heads was forged in Verrocchio’s workshop. 

Though Leonardo hated the “bestial mad- 
ness” of war, be mastered military engi- 
neering and obtained work with rulers of 
Italy's militant city-states. In 148? he sold 
his services to the Duke of Milan, himself 
the son of a condottiere, on the basis of nine 
secret “instruments of wor” and, in passing, 
his talents as architect ond grtist. 

These war machines were ingenious but 
impractical tight). Leonardo himself re- 
jected the horrendous Roman-style chariot 
with revolving sevthes as causing “mo less 
injury to friends than to enemies.” Why not, 
instead, horse-saving “oovered chariots, safe 
and unattackable.” The interior view of his 
heavy wooden tank exposes wheels geared 
to cranks turned by hand. Soldiers would 
fire breech-loading cannon from beneath 
the conical roof, The artist-engineer fore- 
saw streamlined missiles with directional 
fins, multiple-barreled machine guns, and 
powder-and-turpentine  grenackes—much 
like today's Molotov cocktails. 
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reappear, like fish ina muddy pool.” Seething 
with emotion and motion, a display of disci- 
lined intelligence and a fantasy filled with 
creatures of his subconscious, it was a mother 
lode of forms and fancies from which he 
would draw the rest of his life. 

Characteristically, Leonardo left the work 
unfinished. And, unfinished, uncolored, it is 
superb. Generations of painters, critics, and 
less learned admirers of art have marveled at 
its power and beauty. 

Had the young painter learned from this 
work the evocative force of half-expressed 
susestion, he could have consicered the 
painting finished and become more prolific. 
But his scientific bent, evident in this ex- 
traordinary painting, required that a com- 
pleted work must present total detail within 
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a mathematically computed perspective. To 
finish the “Adoration” in such a way could 
have taken a lifetime. 

Perhaps as lote as 1478, the young artist 
was still collaborating with Verrocchio. For a 
Pistoia Cathedral altarpiece commissioned 
that year, Leonardo may have painted the 
“Annunciation” on the perestal, similar to a 
large painting that now hangs in the Uffizi 
Gallery (pages 310-11). The Uffizi work long 
was considered to be his earliest painting, 
dating from 1472, but recent scholarship has 
recated it six-vears later." It, too, is an ambi- 
Hous painting, rencered inintense, clear colors, 


"A. principal consultant for this article wae Cario 
Pedretti, profedsor of art history at UCLA. whiee exten 
sive scholarship on Leomerds includes eoecin! attention 
to dating hes works 
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with a perspective stressed beyond mathe- 
matical correctness. The twilight background 
and the flowering foreground are surely la- 
bors of love—the young artist's tribute to the 
natural world. Virgin and angel have the 
lifeless look of mythical creatures become 
standard symbols. 


EONARDO left Florence in 1482 at the age 
of 30. He stayed away for 18 years. The 
young Florentine hoped to find the glory 

he wanted in the sumptuous court of Lodo- 
vico Sforza, usurper of Milan. A practical 
city, Milan cared more for knowledge than 
for the arts. It housed no great artists but 
counted many learned men. Leonardo came 
45 a musician, bringing asa gift from Lorenzo 
de’ Medici (Continued on pure 317) 
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faery 
cal figure (upper right) Nothing is known 
about his pensive model, but the coiffure was a 
wie. Re noted, to be “nemeaved and replaced 
witht Marna 

Levnande’s artistry in ol] was built on hi 

tentitic observations of ght. refi ctor. aril 
hacow. Ale posed subjects in twilight te Jere 
more grace to faces.” The flesh glows in the 
portrmt of Gainevra Beno, even through her 
transparent bodice (right) 

4 smile hovers on Ube lips of Cécitia Galle- 
rant (left, mistress of Leonardo's Milan patron, 
Lodovicg Sforra. Here in 1484 she crodles a 
enmine, Stores heraldic fpure—and a symbal 
Ol Ero 

. Florentine woman, Lisn del Gioconda & 
Penerally credited with the smile that mark 
Leonardo's portrait the most fama [th Lio 
world (above) Even in his dav. it was re hut 
MEO as “mare divine than human.” The artist 
Kept the “Mona Lisa” with him, on the excuse 


Cat 1 Wee incomplete, until the day he dted 
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a silver lyre of the artist's own design. He also 
presented himself as an engineer, describing 
in a long boastful letter his inventiveness in 
the feld of weapons. Almost as a postscript 
he prudently acted, “also ] can do in puint- 
ing whatever may be done, as well as any 
other, whoever he may be” 

It was as an artist that Leonardo was ac- 
cepted. He established on art factory much 
like Verrecchio’s shop in. Florence and at 
once accepted assignments. One, an altar- 
niece for aconvent, was still unfinished and 
still the subject of a lawsurt 20 wears later 
This was his “Virgin of the Rocks,” begun in 
1485 and now tn the Louvre. [tis a work-that 
retains a Florentine sense of brilliant color 
and alluring expression, with « Lombard 
quality of light in @ background of rocks, 
Water, and vewretation. A more rewarding 
commission, a portrait of Lodovico's beauti- 
ful and learned) mistress, Cecilia Gallerani 
(page 314), he completed with commendable 
speed, as he did the likeness of 2 musician 


GRACIOUS PERSON, pleasing if not 
/ laving, a singer, versifier, maker of 


marvelous illusions, he was both per- 
former and showman. He devised puzyles 
und games, and jokes that made people “roar 
with laughter” He won the fiendship of 
dukes and kings: Admirers called him “the Di- 
vine Leonardo” and saicl be could do anything 
Around 1485 he began his notebooks 
These are voluminous, cryptic compilations 
af material on everything that took his fickle 
fancy: geology, geometry, anatumy, ustran- 
amy, architecture, flight, stuclies for paint- 
Ings, personal accounts, platitudes, worl 
puzzles, all interwoven and superimposed ax 
one burning interest pave wiv to. the next 
His notes are written left-handed from right 
to left, cand there are sketches everywhere 
that complement his forceful and articulate 
prose. His discussions were addressed to him- 
self, and so he has left us an extraordinary 
record of the movements of his minh 
A decade later he taught himself Latin, a 
second language to the learned classes but not 
part of the curriculum of young artisans— 
Which included painters. His later notebooks 
refiect the recorded wisdom of Greece and 
Rome, as well as of the Middle Ages. 
The duality of Leonardo's nature grew 
more pronounced in the indolent atmosphere 
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With a zeal for accurgey, Leonardo based 
anatomical drawings on his dissections. This 
fetnale of 1508 emphasizes the vascular sys- 
tem ae] proncipal organs (facing page) In 
contrast, an Austrian text above? showed g 
many -lobed feher, or fiver, bose on that of a 
baboon An Arabic schematic (below) vigrue- 
ly bocated the orzans of a DPC Wilitan 
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THE HORSE THAT 
NEVER WAS 


EONARDO'S Milan patron, Locdovico 
Sforza, demanded the world’s largest 
statue, a 23-foot-hich bronve horse with 
rider, to be placed in a courtyard of his 
castie in Milan (right). With meticulous 
attention to detail, Leonurde <ketched ani- 
muils in the Sforza stables, then constructed 
o huce clay model. und finally devised o 
ratically new process to cast the horse ma 
single operation. Iron framing (helow} held 
the plaster mold for the head 

The molds were to be buned upside down, 
hetween circular ovens (left}, Molten bronze 
an incredible 79 tens—erould pourthrough 
tubes into the molds (lower left). 

Before casting could proceed, however, 
war intervened. Loedovien took the bronze 
ty make cannon, in 14% he lost to French 
armies, Who occupied the castle and used the 
clay horse for archery practice. Just 2M) 
years later French designers fashioned an 
equestrian statye of Louis XIV. Smaller but 
similar to Lechanto’s design, it employed his 
custing technique. The method is_still used. 


Irie AWE DLE Ma aT 
THE BPEL ELAR RAN (maT 
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“Method of walking. on water” read: 
note beside this fure The lea wis re 
vived recently: ond tranéinterd 


Walkers, popular polystyrene toys (below) 


murine, waiter walkers, diving sult with uo 
waineskiny to hd wehhwerd str 
wae designer 
“iv! paaed on CORCe PS of fellow &nginect 
Francesco cl (wiorgio Martini Leonards, 
, went further, secking principles | 


Hire the moor of water pnd 





of Milan. He spoke scathingly of war, but 
offered to serve it with Imaginative iweas for 
murderous devices: Ae treated Tmends with 


kindness, but enioved drawing hit 





a) 





grotesques: He cdeclaimed against the Laking 
of life, but watched hangings and sketched 
the wry-necked victims, In architecture he 
played with city planning, but worked on 
fortresses or on the evanescent decor of festi- 
vals. But perhaps more frustrating to the man 
himsecl! was the conflict between bre intensely 
powerful intellect, which drove him to mind 
Washing exercees-in geometry jand held that 
nathing that is not mathematically demon 
strable could be true), ancl his tancilul, mie 
native penis, Which found truth in beauts 

Anatomy DbecaIIe fH passion. (ute naturil. 
ly he wanted to explore the human boy in 
order to represent it pertectly,, (ther Renais- 
cance painters stucliecl corpees to perfect ther 
depictions of the human form. But Leonarcio’s 
echentiic bent led him beyond mere art toa 
reveling in the exquisite mechunicsof muscle 
articulated bere 


PAY AMUILAN. Sala a lowed’ lacl with curly 
lore 





wir ancl the dispoecition of a weasel, 

became part of Leonardo's household. The 
artist took the child in as servant and pupil, 
clothed, fed, pampered, and drew him. Salai’s 
preity features appear in the languid, an- 
dropnous faces of bovish virgins ane girlish 
saints. As usual, where RE TSOT TMater= jure 
comcermed, Leonardo's profuse prose reveal 
nothing of his feelings: “Sala stole the 
money,” he writes coldly, And, “thievish, ly 
ing, obstinate, glutton.” Again his pictures 
are his only statements of emotion, he drew 
wlan with Jove 

Wone with his varied duties at court, 
which ranged from portraiture to plumbing. 
two urcat works mark Leonardo's vears with 
Sforva. (ne was to be a bronze statue of the 
duke's late father as a conquering hero astricte 
a charger. The other, ordered by Siorza tor his 
favorite church, was a “Last Supper.” They 
were banal { 
princes and priors, but if the subjects lacked 
orimnality, their treatment cid not 


The horee was to be colossa 


woes, ike most COMMISSIONS o1 








trea pose full 
of motion and life. The concept was so bole 
so agimbithows. that tt broweht the artist the 
phoise he craved, Dut Ms contemporaries, in 
cluchog Michelangelo, thought it could nol 
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be cast. But Leonardo, an expert foundrvman, 
had devise workable plans (page 314) that 
came to light ina collection of notes known 
ac the Marrid Cocices, found only a decade 
aan. Before hic project could be executed, war 
broke out and bronze destined! for the horse 
became cunnen instead, 

He did turn out a full-seale clay model of 
a rideriess horse. [t survived until 1499, savs 
biographer Giorgio Vasari, wher the French 
soldiers who occupied the city after Lodovi- 
co's defeat “broke it all to pieces.” 

The “Last Supper," ton, was presented as 
never before, Where other painters por- 
trayed the Apostles in pensive muootl, de- 
ploved as individuals around the table with 
Judas generally on the near side, Lewnarda 
interrelated the 13 figures in a brilliant com- 
position reflecting the terrible moment follow- 
ing the words, “One of vou shall betray me” 
He endowed them with deep emotions, varv- 
Ing according ta their natures, anc he observed! 
to perfection his own admonition to show by 
motion the intention of each subject's soul. 
_ Like the horse, the “Last Supper” had be- 
fun to deteriorate alarmingly in Leonardo's 
own lifetime because of a curious lack of fore- 
sizht. Leonarde hated deactlines and fixed 
achedules: Painting alfresco (that is,on freshly 
preparer! plaster) imposed both. So he worked 
with oil mixtures, which could be applied 
whenever the mood struck him. A contem- 
porary description tells much about that mood. 

“[ have seen Leonardo go carly in the mormn- 
ing to work on..,the Last: Supper... there 
he would stay from sunrise to darkness, 
never laying dawn the brush, but continy- 
Ing to paint without eating or drinking Then 
three or four davs would pass without his 
touching the work, vet each dav he would 
spend several hours examining it and critl- 
cizing the hgures....1 have also seen him 
leave the Corte Vecchia when he was at work 
on the stupendous horse _.-and go straight 
to the Grazie. There. he would take a brush 
und-give a few touches to one of the figures: 
and then suddenly he would leave... .” 

The technique suited the artist, but not the 
wall. The pint soon blistered and began to 
scale from the damp surface (following pages) 
Within ao few decades retouchers were at 
work, compounding the damage of decay. 

With his doomed masterworks behind him, 
Leonardo turned to defense planning as 


Leonardo da Vinci: A Man for All Ages 


Louis X11 anid his French army opproachedd 
Milan. The defenses were inadequate. Lodo- 
vico fled, but later was captured and diel in 
prison. Concerning his patron of 18 years, the 
court painter noted, “the Duke has lost his 
state, his possessions, and his liberty, and he 
has seen none of his works finished.” Leonar- 
do shed no tear but, putting patron above 
patriotism, set out to win the friencship of 
vesterday’s enemies—today’s friends—the 
French. This done, he left Milan. In the spring 
of 1500 he was back m Florence. 


Noone Knew or cored much about hts 

acience and his inventions, but evervone 
had heard of his horse and his “Last Supper,” 
Still, in a Florence turned republican and 
pious in the wake of intellectual Medici rule, 
he could net be the pampered prince of paint. 
ers he had been in Milan. He would have to 
compete to prove himself again. 

His competition had dwindled. Many of 
the fine old hands had cied or gone to Rome. 
Hie most serious rival was Michelangelo 
Buonarroti, 23 years his junior, surly, pious, 
ambitious, and a great painter. The two Flor- 
entines hated each other wholeheartedly. 

As if to gain local credit, Leonardo accept- 
ed a commission from the Servite Brothers 
and soon produced a cartoon, or preliminary 
sketch, “which not only filled every artist 
with wonder, but ....men and women, voung 
and old, flocked to see it for two days, as if 
it had been a festival, and they marveled 
exceedingly.” 

With good reason. It was a serene and en- 
chanting picture of St. Anne. with the Vir- 
win and (Child (page 327), basis for a later 
painting considered ane of the artist's great- 
est works, With its subtly heretical sugeestion 
of pastun goddesses ane its intrinsic beauty, it 
was also a slap at the followers of the hate- 
poisoned monk Savonarola, whose perverted 
preaching of divine vengeance hard roused 
the citv’s rabble to stone works: of art, dis- 
trust beauty, and fear what it could net 
understand. Leonardo considered God a cre- 
ator rather than a destroyer 

His reputation reestablished, the master 
resumed his chiatory wavs. He did not render 
the masterpiece in color or transfer it to the 
altar panel tor which it had been made, but 
returned to his studies. An acquaintance 
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skirmish would be war with all the bestial 
frenzy he had observed along Borgia's bloody 
tral. The quiet lady would be as enigmatic aé 
he himself. Her picture would be the portrait, 
Capturing in paint-a living or imagined indi- 
vidual ina perlect bkeness: He worked on the 
two paintings alternately. 

The battle scene thrust Leonardo into an 
artishc feu with Michelangelo, who wus 
to paint another wall of the same chamber 
The younger man’s picture of male bathers 
interrupted by a call to arms was os captivat- 
Ing as Leonardo's cavalry confrontation, and 
he used a Renaissance beefcake stvle that 
Leonardo despised, putting tensely bulging 
muscies onevery figure—recumbentor wctive 

The rivals did their cartoons in separate 
quarters. Both were magnificent in their way 


Benvenuto Cellini, who saw them both, wrote 
that, while these two cartoons were intact, 
“they were the school of the world.” 

The portrait offered Leonardo pleasant 
relief from the subject and circumstances of 
the battle. Surrounding his sitter with lutists, 
singers, and jesters “to keep her merry, and 
remove that melancholy which painting 
usually gives. to portraits.” the maestro 
worked comfortably and carefully to make a 
picture that would appear to live 

lt ts said] that in its original state it did, It ts 
a dark picture, a disturbing mirror of an un- 
fathomable mind and a cool heart. But it 
presented a form of perfection, founded a 
dyvnasiv of portraitists, and became the most 
famous painting in the world (page 315), It 
hangs in the Louvre. glass shrouded and 





SEEKING A LOST 
LEONARDO 


7 RROCTTY OF WAR fought 
‘ face-to-face lives on in the 
“Battle of Anghiari.” a Flor 
enting victory scene that has 
come to ssmbolizve oll battles 
We now know Leonardo's 
brilliant composition from 
copies uch as this by Peter 
Paul Rubens (heft 
Leonardo's preliminary 
drwings (upper left attect 
his careful observation of 
men and horses; both display 
faze in similar expressions 
The warrior at for left grips 
the battle standard in a VISE 
ike hold, creating & sisuul 
lever around which the battle 
WIFlS 5 inh A WHTES 
Leonardo beeen to pair 
the acene life-size in Flor- 
ences Palazzo Verchin m 
P05 but was called to Wolan 
[in the mid-1500's, Ghorgin Vie 
sant painted murals over Jas 
natde’s work—a loss long 
mired by the art world. 
Scientitc sheuths, spensorec| 
by art patron De. Anmand 
Hammer, search for the con- 
cealed masterece with elec- 
frome devices. John Asmius 


and Maurizio Scracm “leak” 


behind the Vasari mural with 
ultrasonic probes (below). [n- 
Prared scontess indicate a 
panting or drawing about the 
size of the missing mural Ti 
they find ackditional evidence, 
Hey fope bo Guin permission 
from Ttalian aathorities lo un: 
cover the best treseure, 





guarded. Its colors have suffered a strange 
change as if bathed in undersea light, but the 
lacy still glows with an inner radiance. She 1s 
both troubling and serene—aultimate proot of 
her creator's ability to work near miracles by 
rivaling nature, his own definition of the 
artist's goal, the capturing of a beauty, as 
loth-century critic Walter Pater described it, 
‘wrought out from within upon the flesh. . .." 


eketches for a painting, since Inst, of Leda 

nestling naked in the swan’s curved wing 
with a covly bent body and a smile of secret 
complicity. It is a ¢uridus theme for a man 
without any apparent sexual interest in 
women, beautifully executed, but chilling in 
its lack of sensuality. 

Michelangelo never transferred his cartoon 
to the Council Chamber wall. Leonardo dul, 
or at least, he began to. Forgetting the fate of 
his “Last Supper” (or perhaps not yet aware 
of it}, he again used an oil paint for greater 
freedom and brighter hues, It is said that he 
was inspired by a painting method described 
by Pliny the Elder more than 14 centuries 
before, Leonarrin’s use of off worked well 
enough on the trial panel—the small original 
painting-—but on the wall itself the paint soon 
began to fakeandrun. The work was doomed, 
another masterpiece lost. 

Heartsick. beaten, be did what he usually 
did in the face of defent: He turned from art 
to one of his many other fields of interest. In 
this case, his old love—flight—once more 
seized his fancy. His knowledge grew beyond 
the limits of his time and approached the 
understanding that much later gave men 
wings. There 1 the single reference to an 
atternpt that failed. Be that as it may, his 
efforts brought him no satisfaction, only the 
certainty that he himself would never fly or 
witness manned flight. 

One great failure bad followed another. 
Leonardo could not bear to remain on the 
scene of his hurniliation. With the Florentine 
Council's permission, he left to spend three 


|: THIS TIME Leonardo also made many 


months in Milan, entering the service of the 
French governor. He took the “Mona Lisa” 


with him, and his notebooks, and Salai 


The French treated Leonardo with more 
consideration than hac his compatriots. With 
the help of the king's regent and later the 
French king himself, he extended his three- 
month stay to seven véears, during which he 
returned only briefly to Florence and did 
nothing whatever to complete the “Battle of 
Anhiari” (for which he hod received pay- 
ments). The city of the Renaissance hagl little 
left to offer the man of the Renaissance who 
had been its child and its champion. 

In Milan he joined Ambrogio de Preclis 
to produce a second version of the “Virgin of 
the Rocks" Then the master turned his 
brooding mind to studies so profound as to 
answer questions vet unasked. He became 
even more engrossed in his anatomical stud- 
ies, Viewing man 46-3 machine and a work of 
art. He would disclose all the secrets: of the 
body by combining science and art to create 
a work beyond the capacity of any other hu- 
tian being. The trentise would be the greatest 
accomplishment of his life. 


“OME OF HIS DRAWINGS were both 
™, beutiful and precise und did, indeed, 
_/ present new knowledge. ‘Then, be turned 
to the stars and from their lofty perspective 
looked down with disdain upon the mortal 
mechanism that is man, [n ‘his celestial en- 
chantment he came to question the Biblical 
wee of the earth, the account of the Flood, and 
ty view the earth as a living organism, liken- 
ing its rivers to the flow of bloorl 

This was dangerous thinking, challenging 
the church's concept of man as the center of 
all things anc the result of recent and special 
creation. In an age in which such poncderings 
might fall under the definition of heresy, 
Leonarde confided them only to his note- 
books, So he lived on—a sage, skillful old 
man—tolerated and sometimes applauded. 
When Rome attacked in 1513 and drove out 
his friends the French, he Jeft, too—for Rome. 


Even a preliminary design reflects the glory of Leonardo's talents In this “Virgin and 
Child with St Anne.” without the use of color, he achieved an arresting three-dimensional 
effect by employing chalk and tempera shading. or sfumato. In other versions he tried balanc- 
ing the fimures in different ways. In the final painting, now in the Louvre, the Christ Child 
reaches toward a lamb, a design praised by hard-to-please Florentine contemporartes- 
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Bone-weory after hours of welling ax 
and saw, logger Charles Charleston savers 
the hush of a redwood forest Felling these 
giant trees for half of his 49 years, the 
logger typifies the hardy Sree of people 
who inhabit California's wild and isolated 
northern const Long overshaclowed by the 
sunnier and more developed parts of the 
state, the north coast unfolds o panorama 
of redwood forests draped in fog, farms 
nestled in fertile valleys, ancl rocky, 
wove-lashed shores. Whether loggers, 
ranchers, fishermen, or ortists, ith people 
are drawn. to the challenge of a place 

that takes a pioneers will to survive and 
an adventurers heart to enjoy 
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UT OF THE NORTHWEST the wind 
walled, landbound at last ancl moist with 
fragrances from off the vast Pacific. It 
eddied around rock stacks that rose from 
the surf like drunken greeters, then clangerl 
the rusty doors of an old lighthouse high on 
Cane Mendocino, the apogee of this northern 
California coast 

Seeking shelter, we hurried toward a white 
ranch house that hunkered low besicle the 
sea Waves shuddered on the shore, tumbling 
rock on rock ina throaty clatter. sprays al 
eravel blew up the path like tumbleweeds 

On the porch a sturdy, graying man stood 
rooted in welcome. He was Jot Russ IT, 
whose grandfather had exchanged a hard life 
on the Maine coast for a hard one here tn 
1850. Toe laughed at the wind-as we followed 
him into California's westernmost house. 

“Tt's worse up there at the lighthouse,” he 
said. “Back when it was manned, they some- 
times got around better on their hands and 
knees. They hada gauge for a while, but one 
day the wind got up to 90 miles.an hour and 
blew the thing apart.” 

Joe has always liver! near this cape, raising 
cattle and sheep and another generation of 
Rusces. North and south from his spread the 
shoreline is primitive for most of 50 miles. 
Majestic in its isolation, it has been called 
Culifornia's lost const: 

“Miaybe somebody lost it,” Joe told us. “But 
we never did. My grandfather came around 
the Horn to be a mérchant for the gold hunt- 
ers. Then he found all this grass, and weve 
been here ever since. People don't realie 
there’s more up here than redwood trees. We 
wet some weather, all right, but 1 wouldn't be 
anyplace eise,” 

Before Joe's vrandfather, only Indians 
walker] this cape. But four centuries ago 
lookouts on Spanish galleons from Manila 
were straining to sieht this landfall, a signal 
to turn south on the nin to Acapulco, In 1579 
Sir Francis Drake also sailed along the coast, 
writing in his log of “most vile, thicke and 
stinking forges.” 

On headlands that seemed more Scottish 
than Californian, Joe shower us same of his 
sheep, hazy blurs behind gray rail fences. At 
48, he strode firmly across his land, confident 
of it and homself. Such grit t a hallmark ot 
those who inhabit the sparsely settled coast 
that begins north of San Francisco's suburban 
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Scored in thunderous rhythms, Pacifie surf pummels the shore near Trinidad, 











sprawl and continues for more than 400 miles 
to the Oregon border (mip, page 3.36). 


North of the Golden Gate the sun is duller, 


the sea more demanding. Salt winds skew 
pines and cypresses inte arthritic stlnouettes 
Remnants of redwoodl forests haunt the south 
erm rides; virgin groves stand as parkland in 
the north. The San Ancireas Fault follows the 
coast conspicucusly, traced in ominous sinks 
ancl sc at ps # 

Though California has become the most 
POnUIOUS slate in the country, only tour towns 
on Hits jong coast have erTown De viricl 2 (aK 
resiclenis. Eureka, with 24,250, 6 the metrop 
olis. Isolated by history, foul weather, and a 
precipitous shoreline, descendants of pioneers 
th i ahornesitle irlealmethc eV COTE iTS wha 
learn quickly that nature drives a hard 


bargain for its bounh 
A Side Arm Can Come In Hamnely 


south of Joe Russ’s spread one bleak morn 
ing we drove our high-bed vehicle inte the 
King Rance, a mountain wall thick wit 
ancl madrone trees, soaring abruptly from the 
surf to more than 4,000 feet We hac seen no 
one for hours and hac taken to foot when the 
eqund of an ax echoed un Bear Creek. Out 
side his cabin, choppine firewood!, WHs ff 
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small, unsmiling man tn a red-plaid shirt In 
a hip holster he wore a revolver 

“Ts that for varmint® or strangersr we 
asked Him 

“Anything that comes after me,” he said 
pleasantly. “My wife and I dont see many 
people up here, but we get lots of rattle 
shakes. Alen poiton oak and ram, 12 feet of 
IL Some Vears a 

He wae Lester Bellinger, a retired feclera! 
worker. He seemed prowd os he talked of the 
tomments of nature bere: [t was our first brush 
with the obcluracy that has led some of these 
CLA vio Californians Co call themselves 
HOLON-OKerS; 

Twelve miles away, in the lee of the King 
ez rhete, i= a enossreeacis Shore euncl| past ofhce 











called Honeydew. On a rare sunny afternoon 
we found Leonard Melane, who operated the 
store and post office for 279 years betore retir 


Ing in LOT6. He wus sitting on a bench out 


front. eniovine a can of beer 
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“One of the wettest places in the 48 states,” 
he said, when we persuaded him to bring out 
his rain charts: “Only reason anybody ever 
heard of Honevdew. 

“Part of my work here was monitoring the 
rain gauge. Clouds ride in off the ocean over 
that King Runge like a roller coaster, then 
dump on us at Honeydew. In the winter of 
1957-58 we got o record here, 174 inches.” he 
said happily. “In November 1973 we got 
more than 46 inches in one month. Ain't that 
terrible?” He was beaming 

“Things have been tough here. By 1966 it 
was just my wife and me and the dog,” 
Leonard said, “and we were ready to close 
down Honevdew. But times are changing. Ten 
cars came through bere vesterday; three peo- 
nie just this week were talking about land.” 


Development Prompted Backlash 


Broken dreams have helped to hide this 
coast. The hamlet of Petrolia is a huddle of 
wooden houses where California's first pro- 
ducing oi! wells were drilled in 1861 and soon 
ahandonecd. From near King Peak we had 
seen the skeleton of another town, a network 
of almost empty streets called Shelter Cove. 
There in 1965 developers had sought to open 
this lost coast ut 26,000 a lot. Ensuing outrage 
helped to make California’s thousand-mile 
shore a testing ground for environmental law. 
By some reckonings, thousands of shoreline 
homes in more populous areas have been pre- 
vented because Shelter Cove became a rally- 
ing cry for conservationists 

On most road maps the coast of California 
is a blank for more than 20 miles north and 
south of Shelter Cove. Near the cispirited 
village of Whitethorn to the south, all paving 
ends, The only people in sight when we 
stopped there one morning were two old men 
in the general store, who disagreed about 


Too forbidding for carly European settlers, 
the north coast harbored chiefly Indians and 
fur traders until 1848, when gold was dis- 
covered In the Trinity Fiver. Yet itwas “red 
gold” from the redwoods that supplied new- 
comers with fortunes; An enterprising spirit 
still persists. Sally Bailey (righti, who helped 
outfit a boat with money made from a Lele- 
vision commercial, quit city life and now 
trolle for salmon out of Bodega Bay. 





where the dirt road south of town might lead, 
iFanvwhere, and whether it was passable. 

We followed tt anyhow, past a Trappis 
monastery, and Len pause at a commune of 
young people along the Mattole River. They 
regarded) us with some- hostility, and we re 
called hearing of drug busts along this cost 

Women in flour-sack dresses and bearded 
Vvoung- men were cultivating rows of vevela- 
bles as naked tockilers squatted in the dirt 
One serigus young man, who said he was 
from New Vork City, was milking o goat 

“T never knew goats got mustitis,” he said 
doletulls “Tt's been @ real problem.” 

Then for almost 15 miles, completely alone, 
we wound down the coast on a one-track 
trul. Silent forests of fir and rechwood closed 
around and above ws, screening the sea thal 
roared as much as 1,800 feet below 

After two Hours we emerged in a pasture 
and rattled over a cattle guard onto Cali 
fornia Highway 1. Astonished, we looket 
back There wae no sign to suggest that a road 
¢xists along this piece of pristine coastiine 

Later we sought out Henry Franks, a Men: 
docingo County roads official, to learn where 
Wie hac bern 
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“Vou found the Usal Road and came past 
Bear Harbor over Jackuss Ridge,” 
startled. “That's real lonely country, Inat 
land hasn't been cut in a long, long time.” 

Nor is it likely to be. Barly tn 1977 the 
State of California acquired eight miles of 
narkland, and was ne- 
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Treacherous Seas Take Their Toll 


Ls we traveled this long north coast, its 
seas bewitched us with their cunning and 
violence. Although the region's last manned 
lighthouse, at Point Arena, was automated 
early in 1977, the U.S. Coast Guard is highly 
visible. At Crescent City one ray December 
morning we boarded the cutter Cape Carter to 
visit the site af California's worst maritime 
disaster. the wreck of the side-wheel steamer 
Arathes Jonathan. More than two hundred 
nersons drowned when the vessel grounded 
an Sst In 1891, after 
eurhit harrowing Vears. of construction, a light- 
house went into service atop this reef, nitie 
miles off Crescent Cats 

In heavy for as we approached the reef, 
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the cutter came to a dead stop, its foghorn 
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lowing. Ahead of us we saw nothing. Then 
the bow lookout cried, “Sir! Look above!” 

Through a rift in the fog a granite ghost 
ike a chess player's castle loomed over us, 13 
stones high, [ts concrete base gripped a reef 
over which waves careened in deadly confu 
zion, Chief Boatswain's Mate Robert Passat. 
once im charge of the St. George Reef Lichi 
here, pointed 70 feet up to where waves once 
tore the enginehouse from its foundation, 

Soee tat boom?” he asked. A gray shadow 
extended cut from the lighthouse far above 
us. “We went up and came down in a rope 
basket from that boom. You only had one 
chance to jump out. I mever landed on my 
feet once. Several men died over the years 
mviting on and off St. George.” 

Back in port we saw a jetty topped with 
25-ton concrete tetrapods, like tumbled jacks, 
which the residents of Crescent Citv hope will 
fend off any future disaster like the seismic 
sem waves that left 11 dead on March 28, 
Loo4, The waves were triggered by the pre- 
vious day's. earthquake near Anchorage, 
Alaska, Oceanographers estimated that the 
fourth and worst wave was 30 feet high when 
it left Anchorage and moved at almost 500 
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Tossed like playthings, crab boats in 
lrinidad Hay strain at their anchors 
during a squall, Quick, violent storms 
and harbors mined with rocks offen spell 
trowble on the coast, California's worst 
shipwreck occurred at St. George Reef to 
the nerth in 1865, when the side-wheeler 
Brother Jonathan collided with rocks. 


drowning more than 200 


As if to embrace the sky, coast rec- 
woods soar $50 feet of more in Redwood 
“ational Park. Logging hes stripped 
mast of the virgin stands in the narrow 
foe belt along the northern California 
coast. Nevertheless, parklands now pre- 
Serve some 65,000 acres of the worlr’s 
tallest trees. Coonsernvationists and timber 
Interests disagree over the Cues Tern 
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miles an hour, striking Crescent City with 
deadly aim at a height of 21 feet 

We sought out Bill Parker, who directed 
civil-lefense work that night, “The ocean 
picked up half the town and set it down 
crazy,” he said. “One old couple's house 
feated] three blocks down the «street! and 
stopped in a field They were still in bedl, 
dazed, when we rescued them the next day.” 

The highest wave of record on this coast 
damaged no more than a lighthouse keepers 
disposition. We climbed above the little har- 
bor of Trinidad to that beacon with Ralph 
Hunter, the white-hairer) grandson of Fred 
Harrington, whose log entry for December 
14, 1913, remains one of the most astonishing 
in Coast Guard annals. He reported a wave 
that Str ui k the blu anc shat over the lewe] 


af the lantern.” Triniclad Head Light, then as 
now, 1s 196 feet above mean low tide 

Raloh led us around Trinidad Head as he 
told the story 

“Granddad was wiping salt off the liht- 
house windows when it hit He jwst hung on 
the railing, soaking wet. The air must nave 
been blue, knowing fim, but tl was too nos, 
to hear what be said. The shock of the wave 
smashed the mantle of the kerosine lamp, and 
it was half an hour before he could get the 
light back on and come in to change clothes.” 

Ewen the rivers of this coast, with ther 
abrupt names—Elk, Eel, Mad, Novo, Klam- 
ath. Smith—can be violent. For most of the 
vear they their 
with remincers of thet 
full of 1964, Indian women 
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“l wanted to work with my hanes,” declares Tom D'Onofrio, Methodist minister and 
former student activist at Berkeley, who retreated! to the 


cigeo to become an expert woodworke! 


country north of San Fran- 
He took five years to carve this rosewood 


agon table. Tom-now promotes the quict revolution of seli-suiiciency, be founded the 


Baulites Craftemen Guild, where apprentices study under mister artisan 
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warned of a hard winter, Tiny green frogs 
appeared high in trees, as they had before 
heavy floods in 1955, Snow fell early, On 
December 18 fierce rains began and continued 
for six days. At Alderpotnt, where the Eel is 
two feet deep in summer, it rose above 90 
feet. Logs washed from Jumberyurds and 
formed miles-wice jams at sea. The towns of 
Klamath and Pepperwood were destroved. 

In the Eel Valley near Ferndale, on. the 
farms of dairymen of Swiss, Danish, and 
Portuguese descent, high-water marks still 
stain. the sides of farmhouses. Nearly 5,000 
cattle were drowned here. 

“My brother and I gave up dairving after 
that flood,” Frank Moranda told us at his 
farm near the mouth of the Eel The son of 
Swiss immigrants, he has lived here all his 92 
years with his brother, Julius, who is 96, 

“The water was four feet above the top of 
this porch. But we love this land. Westay on,” 

In Ferndale, a village of Victorian steeples 
and gables (pages 348-9), we sipped coffee in 
a café and scanned an admirable volume of 
town history, It had been researched and 
written by the 53 members of the high-school 
class of 1977 

“I helped write the chapter on what Main 
Street used to be like,” our waitress tole ws, 
“It was really something in those divs.” 

We asked her to autograph it. She blushed 
and circled her face in the class picture and 
wrote “Monica Mansfield.” For us it isa re- 
minder of a quiet place where young people 
look back in wonder and respect. 


Majestic Giants Dominate Coastline 


The coast redwood, tallest of trees, grows 
in a fog belt close to the Pacific Ocean, Virgin 
forests once extended from south of San Fran- 
cisco northward into Oregon. But loging, 
sweeping northward during the past century, 
has taken nine-tenths of the virgin trees. Less 
than 200,000 acres remain, with 63,000 of 
these in parkland. 

Late one afternoon, with low shards of 
sunlight piercing the daylong shade, we 
walked among shoulder-high ferns to touch 
the trunks of massive redwoods in the Rocke- 
feller Forest along Bull Creek. All was silent 
except for the chirp of a winter wren and the 
creak of some great limb stirring ten or twenty 
stories above. The redwood is imperturbable, 
epic in its indifference to fire; parasites, and 
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disease. On the north coast it is the prime 
source of both jobs and controversy, 

In a redwood forest near Smith River we 
struggled at daybreak to keep pace with John 
Green, a 66-year-old Tolowa-Chetco Indian 
logging for Simonson Lumber Company. He 
bounded up the mountainside with his tools 
slung over his shoulder like toys: a 54-inch 
power saw that weighed 40 pounds, an iron 
knockout bar, anc an ax. 

“We'll fell a good-size one,” he said in a 
voice as gentle asa child’s. We stopped beside 
a tree about seven feet thick that rose a hun- 
dred feet before its first branches appeared, 
more than two hundred feet in all. 


Last Rites for a $15,000 Tree 


John revved up his saw and drove it into 
the tree at elbow level. Sawdust spurted like 
flecks of dried blood and buried his boots. 
Musty smells of bark and soil hung in the 
damp air. As John put long slashes around 
the tree, a Caterpillar cleared a soft, hum- 
mocked grave as long as our tree was high. 

“He's making the lay,” John said. “Those 
mounds of earth keep the tree from shattering 
when it hits,” 

With his bar John knocked out a slab of 
trunk called the back cut. Jacks went into the 
gap. He moved to the other side and marie the 
undercut, a deep wedge that left the center of 
the trunk as a hinge, Soon his snarling saw 
fell quiet, and he gazed upward. The red- 
wood's crown stood in a halo of sunlight. 

“It's ready,” be said quietly, “Move back.” 
Then the warning bellow: “.. , berrrrrr!"” 

The tree shuddered, began to lean, hesi- 
tated. With a wrenching crack the trumk 
snapped. The tree gained speed, leaped! out- 
ward, and struck its bed with a thunder that 
shook our spines. The sky seemed! empty. 

John climbed up on the stump and stuctied 
the rings. “I thought it was older,” he said. 
“It's about 540 years.” 

He paced atop the fallen tree, sawing it 
through in 20-foot lengths. Cut into: first- 
grade lumber and dried, he guessed, the tree 
could yield about $15,000 at retail and build 
a couple of houses. 

John picked up his tools and moved up 
the slope. [t was not vet ten in the morning. 

Lee Simonson, whose family holdings in- 
clude a forest along ¢ight miles of the Oregon- 
California border, drove us up Rowdy Creek 
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to meet a loner named Frank Thomas. A wiry 
man with a cavernous face, Frank was thin- 
ning Ssecond-growth redwoods with the help 
of two splendid Belgian-Percheron horses. 

“It's slow and expensive,” Lee dolce nec, 
“but when we cut here in 15 years, the trees 
that are left should be healthier x and bigger. 
And horses con’) sear trees in passing, the 
Wav machines do.” 

A spirited mare named Clara was Frank's 
pet. She tossed her head high, turning to 
watch as he backed her into position and 
chained three logs behind her. Pawine the 
ground, she awaited his command and then 
trotted briskly down the hillside alone, eves 
wide, mane and tail flving, pulling o ton of 
lors as if they were a king's sleich 

“This Clara,” Frank said later, “would 
rather work than anything. A guy offered me 
a couple Lhousand for her, We just laughed, 


clicin' We, rirl?” 
Conservationists Raise Log@ers’ Hackles 


In forest and town we heard bitter criti- 
cism al conservationists who seek to halt fur 
inher cutting of virgin redwood, e ly on 
Redwood Creek near the three tallest known 
trees. Fach more than 360 feet, the 
were discovered in 1963 by Dr rau 
ol the National Geographic Socie The; 
stand in what is called “the worm,” awrigels 
nrotrusion at the nel of Redwood Na- 
tional Park. Establis he din 1968, the park is a 
rageed corridor that sweeps alone 33 mile< of 
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andl tncompasses three 
The Sierra Club is:-among those organi 
qalions urging Congress to extend park acre- 
age DY purchase and thus rechuce the threat to 
these trees sOU-61). Nearby logring 
has already increased erosion and silting and 
has widened Redwood Creek, cutting into 
the bank near 
‘ark Superintendent George Von der Lippe 
told us of other problems. “We are a pawn mM 
this conflict between loggers and environ- 
mentaists,” he said, “perhaps Line most con 
troversial of all national sak 
Because of high acquisition costs, Redwood 
is alrecct the most expensive national 
peer, but it lack= trails anc 
that Von der Lippe believes it needs 
“Were proud our park.” Andy Flynn 
A. civic rte in Crescent City, he 
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Where there's timber, “State of Mainers” gather, 
und in Mendocina in the late 1800's it was tio dif- 
fetent Settlers from Maine built houses here, em 
bellished) with gables and cornice coorwavsifac- 
Ing page) Artists and craftstnen revived the town 
in the late Pours, urban 
nomadic youths followed insuch numb 
LOW Wits TNA? a Nistor site to prevent incom 
patible cevelooment Obed-tiner 
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newromers ff “they don't tell me what to do" 


4il F 


AMAL iya01 5), 


chitin 


—_ 
aa 
=—_ 
= 
=a 
— 
a 
— 
ime 
a 
= 
mo 
om 
La | 
= 


i 7 1 ' = | oe 
a cceenike id 


ee 
a 





nse Ton 
aTIne 


7a 1 


_T Le 
| roe Oo ] i fl 
i pe Bee 


rourth 


LA 


the bunlding 
°C LES 


grandeur: 
14 


a] 


ql wre 
aPecMoiy if A 


i] 
1 
Til 
Hk bot 
1 


re Tat rele tea i B stiiy 's Hrurehe Te letra i} 


Pe 
—_ 
wz 
-_ 
~— 
-. 
1 
= 
aa 
ka = 
ra 
_—_ 
Y 
a 
jm 


in 
ee t 








seems to state the majority position among 
resiients. “But we don't want it enlarged. If 
WE don't cut trees, we don't eat.” 

¥ fared in the spring oil 
1977 as three lumber companies declined a 
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SUEPESted moratorium on loewing in forests 
close to the worm. Interior sicretary Cecil D 
Andras proposed to Loongress a 35 9-million- 
dollar, 45,000-acre expansion of the park. 
Logeers responded that unemployment in the 
area, already at 14 percent, would rise to 17 
percent if that acreage were excluded fram 
lageing. Chey cramaticed their case with car- 
Wins ob logeing trucks carrying protestors to 
san Francieco anc Washington 

Howard Pentonev, a burly Eureka attor- 
ney, pleads a middle course: “Why can’t thes 


eave a screen of old-growth redwoods along 





Roack for the different marks the coinvs 
Ol Adexancdra Poirless. whether she’s build 


Ing bh Teireat atop a redwood stump (left) or 
representing Arcata as its first women mus 
ibe Popstar wiih students, who form an 4 POM 
WORE Dn, she runs afoul of hiumbermen tor 
Pout Cp SINE aT oo Ae RecWoord hr 
Uomal Park. “Esxpuinsion is inevitable, a 
WHY mol try instead for job replacement gud 
publics 
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diversity of inciust ry, 4ne€ exhorts 
dbhowe), Despite this rift 
hirst 
(Wh oo! We're in trouble.” But thes 
have seen whatl do, and now | amaccepterd.” 
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the roads and rivers?” he asked, “Stumps! Al 
We s6€ 1s stumps!” 

The rectwoods stood unharmed through 
centuries when this coast was inhabited only 
by Indians. At their peak there were perhaps 
70,000 Indians, Most Athanaskan tribes lived 
in the mowntains, taking salmon from the 
rivers. Algonquian tribes—VYuroks and Wi- 
yots—estabhished an advanced society along 
the coast, with redwood canoes, plank houses, 
nosidian blades, and cultivated to 





HCCC). 
Fishing Rights Spark a Controversy 


Into this setting in 1828 marched the fur 
trapper Jedediah Smith, first of the American 
Pioneers to Calitorma overland In 
crossing the Klamath River, he was aided hn 
Indians. Lately 
tween their descendants and sport fishermen, 


«real | j 


there has been tension be 
because only the Indions, who hold subsis- 
tence fishing rights along the lower 40 miles 
of the Klamath, are permitted to use gill nets 
sport anglers fee! the Indimns are depleting 
the fish stock. The lutest 





eral sue 16 whether 
nehts limit the Indians’ catch 
to the fish they consume or if those rights 


subsistente’ 


allow them to sell commercially anv excess 
catch—as they have begun doing in violation 
of state law. As reservation Incdinns. are thes 
subject to state 


irvine to decide 





restrictions? [The courts arr 


“ur people have alwavs fished the rivers,” 
Betty Green explained. “Why make us out 
laws?” A Tolowa-Yurok, she is compiling a 
textbook on the To 
aricl culture 

“There are thoughts that cannot be «x- 
pressed but in our own way, Our languare is 
th [eeu of me | canna eve un + 

When white settlers massacred Indians in 





ows language, literature, 


i Pee iL 
she Siaivs. 


SOO, an outrages Young reporter at Union 
Town published « vigarnys protest ancl was 
hounded out of town Meet Harte then wept 
to San Francisco and launched his literar 
career. Unton became Arcata. a lumber town 
that today is the focal potnt of change along 
this Humboldt State, once a quict 
teachers college, has given impetus to young 
people who now deminate town government 

Mavor Alexandra Fairless was one of the 
Iwo vVountest members af the city council 


COMms! 


when she was elected as a 42-) ear-ole stuclent 
in 1972. By 1977, in her second term as mayor, 
cht had become the oldest 
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Weonne the seasons on bie face, hired 
hind Mel Pelescini (above) pauses for i 
anoke afber “scratching up a potite fell” 
on a-fanch pear Lote Wary of city tis 
tt, ike many other northern (aliior 
nians, Mel, 49, has worked oulcoors most 
of his life, eoing from logging comps: bo 
darry farms: “Vou may think 1 monoto 
nis Ticing beck and forth on nm (rector 
all daw, bot there ain't tao fhelds alike, 
he expliins 

hii rch ern one! larming lan 
Pests where pedwiels once stool, Cin 
mer protects] fit: ian OY repuring 


dikes built more than 50 Wears peo t 


keep salt water from marshes near Hum 


tare Bay (dertt) Laan naw gone tncber- 


wyiter, it center rob UL NeCOIne 


Site Vea |! Vow] preserva 





“T was the first woman te fun,” she sail 
‘That really surprised me.” 

With Jong brown hur anc piercing eves, 
she is a persuasive political leader 
majority of the 7,600 students, she is not na- 
tive to this caust. Born in Chicago, she worked 
im San Franciseo ancl then went to Humboldt 
State to finish colleee 

“Bvervthing here used to seem closed,” she 
cnid. “The old-time lumber people used to 
oppose any new industries coming in. A new 
comer could only meet other newcomers. All 
that has changec.” 





Like a 


WCTU Water Ploy Short-lived 


Driving through Arcata, Mayor Farrless 
paused at omate redwood homes that have 
been recently restored, their owners encour- 
aged by mounting public interest in preser- 
vation and by inflated prices that have made 
home construction more costly. Then she led 
us to the central square. A dusty plague 
marked o fountain erected in 1912 by the 
Worman’s Christian Temperance Union 


Disguised as Tomales Bay, the San Andreas Fault carves a path between Point Reyes 
peninsula, right,and the California mainland. Constant reminder of an earthquake threat. 


“The ladies were hoping the men would 
drink water.” she «nid. “The fountum hasn't 
worked fur VEsrs The other tlay the Woman 5 
Club asked the council to restore iL But we 
were afraid we might ruin it if we tried 

“They sav that Ulysses S. Oorant didn't start 
donking until he was banished to Fort Hum 
boldt here as a captain,” Mayor Fairless con 
tinved. “Let's go in one of these bars and have 
a drink to him.” 

Arcata lies at the north end of a 14-mile 
long natural harbor, Humboldt Bay. Farther 
south, near the harbor entrance, & Eureka, 
the most populous town on the northern Cah 
fornia coust. in a spit of land at the harbor 
mouth rise the tall stacks of the largest pulp 
mills. Lumber dominates the economy, but 
touristin has surpassed fishing as a distant 
second source of income 

Although Eureka was settled asa port for 
northern gold mines, it soon boomed with 
lumber. ts fortunes rose and fell in cadence 
with the home-building industrys. Then, 
about 1970, urban escapists began arriving 








to muurvel at ws charm, Now 101s brvht with 
rresh paint, much of it provided by grants for 
community restoration. Che shops anctsaloons 
of Two Street, as local coll Second Street 
are being restored in dusky pastels, with brick 
crosswalks and iron lamps 


Bie Mien lor Biv-tree Contr 


The scene ts best from the cupola atop the 
Carson Mansion at the head of Two Street 
It is an indelibly American baroque show- 
nlice, completed in 1886 by lumber 
William Carson. From it he looked down on 
his mill and watched lumber schooners. To- 
day it i the sanctum of the Ingomar Club, a 
private soci club whose 250 male members 
make it the most visible rechoubt of machismo 
inthis Bunvanesque lane! 

“Tt really a Poul Bunyan country,” Coast 
(Guard Lt Tom Allan OT told us. “People are 
Die! Back East I'd walk into w restaurant 
and be the tallest person in the place. Out 
bere, l-swear, vou walk: inte a bar and every- 
body's six-foot-six!” 
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We felt the same way one stormy winter 
night when we walked, hungry anc tired, to 
the Bureka waterfront Under foodlights 
brawny fishermen cast sprawling shadows ws 
they unloader| boxes of Dungeness crabs 
There was much coming and going at a café 
called Vista Ldel Mar, and we joined the crowd 
Five amiable strangers crowded their chairs 
logether to make room for us at their table, A 
Wwaltress brought pitchers of beer and vast 
platters of crabs 

“Un the house.” she said. “The coleslaw is 
gone, but there's no way we ll run out of crab.” 

Abowe the din one bearded mant explaineri 
“It's been a good winter for crabbers. This is 
the night they say thank vou.” 

The prime fishing grounds of the northern 
California coast are reached from the ports of 
Crescent City, Eureka, Novo, and Bodega 
Bay. Fishermen also throme sandhars at the 
mouths of rivers, seeking salmon ane steel, 
head trowt. 

A. fiy fisherman we met on the Klamath 
River tiiked of the hazards. “This is a touch. 


the tault line follows the northern coast for wbout 175 mules. During the San Fran- 
cisco earthquake of 1906, few buildings along this coast were spared a sobering jolt + 


iii 
el | 








rough country,” he said. “A <néak wave Can 
lum over 2 65-foot bowl Strong swimmers 
drown, Fishermen go crazy.'One man wus 
fishing in his waders here at the mouth of the 
Klamath. He snagged a king salmon with a 
galt hook und wouldn't let go. It drageed him 
of the bar into the surf, and he drowned,” 

From deck at Bodega Bay, where as many 
as 500 boats crowd inta port during fishing 
Seas0n in summer, we watched a hanclseme 
young couple, their faces fat with faticue, un- 
louding their salmon catch. They were Broce 
Eby, a southern Californian who abandoned 
an academic career for a 30-foot fishing boat 
numed JoJo, and his partner, Stephanie 
Berquist. 

“It's long, hard, dirty work,” he said later 
as they rested. “The glamour fades in the 
first hour. Reel in a salmon, club it to death, 
clean it. The boat's a littl slaughterhouse, | 
fet spiritually weary of killing salmon. It's a 
noble fish that can travel thousands of miles 
in its lifetime.” 

But salmon fishing pays. They hal cauvht 
45 king salmon on a two-day trip that would 
net them a thousand dollars. 


People: How Many Is Enough? 


Many urban expatriates seek a gentler way 
of life along this more southerly coast. Yet the 
sparsencss of people carries problems. Joanna 
McLaughlin, editor and publisher of the 
weekly Independent Coast Observer, was 
plaintive when we stopped by her office at 
Gualala: “We don't want a lot of new people, 
but we could sure use enough to support a 
bus line and medical facilities.” 

Biz Ed (hlson, still active im his ¢ighties, 
lives nearby in a ranch house protected from 
the ocean winds by cypress hedges. His wife 
pushed forward a delicate Chinese chair, and 
he settled into it doubtfully, 

“My three brothers and I had been in the 
sheep business around here since 1906," he 
told us. “In 1941 we took a big chance. We 
made the only bid in a court sale of 5,200 acres 
along this coast. It cost us $125,000 and there 
were 2.200 ewes, ready to drop about 2,000 


lambs. Even then we worried, but in three 
years the ranch was paid for.” 

Then in 1964 they sold the ranch to Castle 
& Cooke, Tric., for $2,730,000. It became The 
Sea Ranch, a widely admired planned com- 
munity. Its 430 modern houses of weathered 
cedar and redwood, on coastal shelves and 
forested nidges, surprise those who drive High- 
way | about 95 miles-north of San Francisco. 


Living With a Faulty Lawn 


Many talented people have sensecl the 
challenge in establishing modern environ- 
ments on this coustline, which invites com- 
parson with an Emily Bronté moor, That 
mood shaped the lives of Eve and A.B. (Abe) 
Crittenden when Abe quit his jab with a fac- 
tor in the Manhattan textile trade in 1046 and, 
after a few years of teaching and roaming 
about America, chose this coast as home. 

We found them one crisp fall morning 
when we followed a singledane road into a 
forest clearing, an ale stagecoach stop called 
Plantation. Eve. a tall woman of commansed- 
ing poise, invited ws in for coffee, Abe, his 
stride as brisk a5 any commuter’s, set down 
his wheelbarrow and joined us. We admired 
a grassy Volleyball court that seemed oddly 
sunken in their front yard. 

“That's the San Andreas Fault,” Ewe said. 
“The quake that hit San Francisco in 1906 
male that court. It's good because vou don't 
have to chase the ball” 

The Crittendens started a summer camp at 
Plantation when they came here in 1952. but 
in the surrounding hills are descendants of 
pioneer landholders to whom the Crittendens, 
after 25 yenrs, still seem newcomers. 

“We were having dinner at one of thase old 
ranches,” Eve said, “and T heard some man 
say, “These are our new neighbors.’ Sa | 
tumed to some strangers and said, ‘How do 
you like it here?’ Abe saved me with a whis- 
per: “He means us!” 

Now there are newer comers. Norman 
Richardson, a member of one of those first 
families, sold part of his ranch to a Buddhist 
order of Americans from Berkeley, Some of 


Ride ‘em cowgirl! With a pony-express rider's dash, # participant in the barrel-racing 
event guides her steed round an obstacle at a rodeo in Orick, The events provide good 
times for the many ranchers on the coast. Some of their richest grazing land lies peor 
Fort Ross, where Russians raised crops for settlers in Alaska between [S12 and 1841. 


Redwoods, Rain, and Lots of Room 


Whittled dawn from ia forest 
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Led In service stations: Pete Cecchi stood 
behind his bar explaining how his father used 
the crosscul saw that bung on the barroom 
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passed around VYellowed photographs of log 
fers Posing jauntily on stumns 18 feet wide 
of tree toppers strapped to redwood trunks 
(O00) feet obove the eround. of even VORE cVN 
teams and cobles and skies 

Ciutside, pamphlets rustled on windshields 
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Rising throuech a blanket of moming fog, the stacks of Purexa’s pulp mull 
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pli el ty locals of All stripes who want to 
restrict tourism or encourage it, to make the 
whole town & State [4 rk or to Teste it, to jer 
mil orowth Or to hilt it 
Such enthusiisms ore 
Ecole, Ol, a zestful native anc former 


er (page 347). Her five children, eleven grand- 
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children. ancl seven great-crancdchilidren all 
live along this coast, a display of continuits 
ent in the 
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But most of 


Nannie, whose parents moved to Menclo 
cing from a lumber camp in TS%2, calls fer- 
Her parents hid 
to ciscouragce ber from murrving her 


hack an L9l4, but the 


had muna nicely with o rathe 


self the town's first hippie 
anucrhit 
Finnish sweetheart 
founle 
modern solution 
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wether, northem Caliiornians must now cope with the shifting demands of govern- 
ment. Regulations proliferate, affecting activities from Jogging to house building. ‘Ve 
the people will almost certainty odapt, because most of them would live nowhere else 


“My pupils gave me a surprise beach pic- 
mic after school,” she recalled, “and a friend 
of Jonn—that was the young man who was 
my husband for $5 years—came up and whis- 
pered, ‘iet yoursell ready, Nannie. John anc 
the minister will be here soon 

Swine went home anc changed from her 
long corduroy skirt and blowse into a white 


welding gown and slipped cut of the house 
“We were married near a bontire beside the 
waves, Under 4 lull moon,” she said. “anel the 
children sany ‘Blest Be the Tie That Binds." 
In late afternoon we left Nannie and walker 
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to a wild headland that Mendocino people 
helped to save from subdivision. Preserve! 
now a5 state parkland, tt remains the town's 
front vurc 

The old village elitterecd in the setting sun, 
but ahank of fog hung offshore. White plumes 
ol suri climbed the cliffs, boiling and spew 
mv, then reeling back. Beneath us wave tun- 
nels echoed with muted thunder 

sutitenty the fog swooped in, enveloped us, 
and blew past. When we turned, Mendocino 
was tone. [b was easy, at thatmomeéent, to for- 
yet thut anvone had come this way ] 








By SALLY ANDERSON 
Photographs by ERIK BORG 
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Om the iey fringes of Europe, a proud 
and ancient people strugele to sustain 
their impertied culture. Many of 
Norway's 25,000 Lappe live in 
Finnmark County—but less than a 
tenth follow the twice-yearly 

reindeer migrations, Young Nils 
Johan Mienna (facing page) will be 
ane of the few of his generation to 
tontinue the nomadic tractus. 
Another 20,000 or so Lapp are 
scattered across the northern reaches 
of Sweden, Finland, and the USSR 





KING DOWN THE TRACK amid 
twisted, leafless white birches, | held 
up at the edge of the valley. Below me, 
the village of Masi lay on a river plain 
wedged between the long hills of Lapland. 

At three o'clock in the afternoon, what was 
left of the January daylight lav pink on the 
horizon. Despite the minus 26°C temperature, 
1 felt warm. Chimney smoke, rising straight 
up in the frosty stillness, filled the valley with 
the sweet pungency of birch fires, The street: 
lights had come on, and the ski jump behind 
the school was illuminated. The @vregard 
boy must be practicing, | thought. 

From the steep trail 1 ghee across the 
frozen river and headed up lower Masi’s only 
street. An old woman srutiged along, swing- 
ing a flashlight She shone it on me as we 
passecd—thecking to see who Twas 

Exhausted from a long ski excursion, F was 
returning to one of the scattered Lapland 
towns | came to know dumng @ two-year 
study, funded in part by a Thomas J. Watson 
Fellowship, of changing life patterns among 
northern Norway's Lapps—Samit, they call 
themselves. 

With its med population of settled and 
ceminomadic Lapps, Masi is modern Lape 
land in microcosm. Here, as in other com- 
munities I visited, | found old ways secking 
accommodation with the new. Sow in winter, 
with their berds gathered in the southern 
crazing lands, the reindeer Lapps har re- 
verted for several months to domesticity and 
a settled life-style, 

Such towns as Masi are small patches of 
progress on the surface of a stark and brood- 
ing wildermess. Along upper Miusi's two 
streets, snowmobiles, milk trucks, and buses 
speed by modest frame houses, a cozy cafe, a 
post office, and a well-stocked general store 
with gas pumps out front. 

Yet, as with other towns of Norway's Finn- 
mark County, Masi for tts new look pays a 
stiff price Long-established customs are in 
peril. Especially for the reindeer Lapps, these 
who migrate with the herds, cultural and eco- 
nomic forces are reshaping their wav of life: 

In the Masi school, for example, Lappish 
programs must be wedged into a full Nor- 
weman curriculum. Teacher Mikkel J. Hetta, 
born in Masi, admitted me to his first-grade 
Class. The day began with songs,.some in Lap- 
pish, others in (Continued on page 268) 
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Bound for a sea joumey, reindeer are bertled toward Avilebere, where a dancing 
craft waits to ferry them to less crowded pasture: dewn the eonsl As Norway 
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Norwegian. Next came Lappish alphabet 
practice. (The Lapp alphabet with 31 letters 
is two letters longer than the Norweeian.! 

Hear the herders’ children, vette a cood 
start at home and at school are two ditierent 
things” Mikkel tole me. “At home, talk 15 all 
about reindeer and mountain hfe, and at 
school, everything is books and modern Nor- 
WeELEN society.” 


Schooling Helps Divide the Generations 


Mikkel had temporary charge of the two 
boarding homes that housed students from 
authving settlements, samte 70 to $0 miles away 

“tse to er aithel| nway tnom home = ul 
wavs hard on the vounger ones,” Mikkel said 
“The villawe is big ard full of people. the 
cehoolroams are big. and the cormdors are so 


very long, with doors everywhere you look.” 

Then there is the generation gap. When the 
children finish school, they usually speak bet- 
ter Norwegian than their parents anc know 
more about the outside world. At the same 
time, Lapp culture is not stressed mm the 
schools, and young people often do not learn 





to value their own heritage 
Lapp Mikkel 
inted out, can no longer support the popu 


] 
Hon growth: achvancerd eclucation, with a 


lraditional occupations, 


[x 
Lin 
vocational emphasis, has become a necessity 


Fortunately, special scholarships are avatl- 


able for reindeer Lapp youths 

Children of reindeer Lapps get me off 
from school to participate in spring and fall 
micrations of the herds. Youngsters learn the 
herders’ wavs and become familiar with the 
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Cormlled in burlap amid a sea of snow, reindeer 
that straver fron nevnboring herd curing 
spine: MMerion wit to be returner! Nearby 
WHkKel Sku (top) keeps viel to prevent his dee 


Ton Wittering. At summers eri os much as 
uorter of the herd will be clauvhtered mol th 

meat sold. Wood shavings stuck on the fresh skins 
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terrain they must know by heart if later on 
they choose to follow the reindeer 

In Suosjavrre (sHooSH-vow-vrih) 7 met 
Astak andl Inga Mienna. ‘They knew that only 
three, at most, of their seven children could 
follow the time-honored seminomadic life: 
the others would have to find other vocations. 

Aslak Mienna’s 15-year-old son, Nils Johan 
(page 363), got a leave from school to join his 
father on the spring migration. All nicht long 
the two had been moving north from Suos- 
javrre with the reindeer Aslak herded in com- 
mon with Anders Aslak Bongo, Mikkel Bongo, 
and Mikkel Skom. (The Lapps use varied 
combinations of aniy afew names. was up 
ahead, traveling with Anders, and we were 
getting ready to set up camp. Asink ancl Nils 
came roaring up on their snowmobile to help, 
anticipating hot food ane rest 

Soon the davee, or light herding tent, was 
up, the floor covered) with birch branches 


and then thick reindeer skins, and a bucket of 


snow was melting over the fire. We boiled 
cotter and ate our Gill of bread, butter, and 
dried reindeer ment, roasted over hot coals, 
Then we sat back and waited forsleeptocome 

Aslak asked me what kind of animals, fish, 
amd trees we had in America. His speech was 
a mixture of Norwtman ond Lappish, and 
Nils Johan said teasingly. “Listen to him! He 
can't even speak: Norwegian.” 

Aslak countered in Lappish, “Well, vou 
know when I went to school, the schools were 
very batL And we only went three months out 
of the wear, in the winter,” 


Reindeer Becoming a Cash Crop 


Europe's Lapps—tere are perhaps 45,000) 
of them—are spread among Narwav, Sweden, 
Finland, and the USSER. with Nonvay 
counting the most (map, page 364), Of Ner- 
wiy's approximately 25,000 Lapps, less than 
1O percent are reindeer owners. The state 
retains tith' to open reindeer grazing: lands. 
But population pressure and resource exploi- 
tation keep encroaching on grazing privileges. 

Where the herder’s life once revolved en- 
tirely around the reindeer, which provided 


not only meat and milk but-also materinds for 
garments and tools, now the animals more 
und more are handled as a cash crop. Today 
the reindeer Lapp needs folding money to 
buy ever more abundant processed foods, 
reach made clothing, automobiles, television 
sets, and rartios. Each family, after the slaugh- 
terings in September and February, must 
have more carcasses per capita to sell (Some 
animals, to be sure, still are reserved for food 
and for raw materials used in clomestic crafts.) 


Modern Lapps Accept New Holes 


Overall the Lapps have proved resilient, 
accepling the benefits of progress while re- 
taining ethnic identity, Many now work as 
doctors, dentists, educators, social workers, 
miners, tradesmen, and builders. Jokingly 
these people refer to. themselves as “school 
Lapps,” “ofhce Lapps,"or “conference Lapps,” 
mocking the many social categories anthre- 
bolomsts and ¢cthnologist= assian therm to, 

Barly in my work [ listened to rumors that 
shortly were confirmed: Anders H. Bonen, 
a prosperous and respected herder, was going 
to slaughter his entire reindeer herd, give up 
the nomadic life, and tuke a desk job in the 
county assessor's office in KRautokeino, a chief 
town of Norwegian Lapland (page 473), 

On the September day of Anders Bangw’s 
last roundup, photographer Erik Borg anc I 
thumbed a lift along the lonely road that ruris 
from Alta to Skaidi, stretching over the 
widda, or moorlike uplands. All around, the 
rolling hills of Arctic Nornway flaunted autumn 
orange and red of dwarf birch, heather, and 
blueberry 

A road sign announced our destination— 
Aisaroaivve, one of Kautokeino district's larg 
est summer settlements of reindeer Lappe. 
Anders Bongo hac brought his herd—hun- 
dreds of animals—to the communal slaugh- 
terhouse here. To our ears came a distant 
jangling of bells, the barking of dogs, and an 
occasional ringing curse. 

Autumn roundup was a combination of 
hard work and festivity. Within the wire- 
fenced corral, men and women worked side 


Warn nest for nomad feet: Masters at coping with their bone-chilling winters, Lapp 
herdsmen shun store-bought thermal boots for traditional deerskin shoes, stuffed with 
sedge grass for insulation. OF obscure orgin, these short, wiry people, who call them- 
selves Samit, may have arrived in Seandinavia as recently a=: 2,000 VOUS am 


Nonvayy Reindeer Lapps 





In the Arctic fastness of the widda, Finnmark 


creat upland plateau, Lapp traditions mma 
strongly intawt—thoweh seasoned with opelo-‘dile 
conveniences Bven the staunchest ruarhans of 


hed Cuesores, the renee r Lapp, hawe modern 
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by side—lassoing and ear 


mcd chasing to 
wearing, and releasing (as the lasso caught 


Le WOE Dall al antlers 


The lively scene brought to mind a snatch 


af puorgos, or folk song, made popular by Nils 
Aslak Valkeapail, «a Lapp singer from Finland 
i fe dle x if t 1" 
Fre jl “i 


Fr 
Horns Cruceiine 
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A blizsard of reindeer han 


We watched 


cl diein his heels to tivhten the [ens 


Lider Bongo lasso a rein 
OeeyT 


Anclers shouted to the men near him as he 
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the slauchter chute, lassoing, 





“Batte! 


a: i t 
hie buck, 


strugeled to contro) the 
wereelnt—Come help! 

[ felt & pang on Seeing Anders's cturdy § 
vear-old son, Mikkel, tagving along after his 
father. The boy trailed his own tarred rope 
lasso. Dil Mikkel know, I wondered, that 
after today the family herd would no longer 
CXESL, I 

‘neers Bango's slauchter of his deer was 
unsettled times 
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vat Life would change? 


MTastic accion, even these 
Withoueh Anders a 

herd that allowed him to live quite comfort- 
ably, he was dissatisfied: He wanted more— 
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more comfort anc SeCUrIty, fore Of A Sense 


that he had control over his familh's future 
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Like most 
Finnmark. For hard work and acceptance of 
nalure’s sway, this moody and elemental land 


visitors, [ was captivated by 


offers in return the splendor of winter sunsets 
four hours long, wide horizons, skies of crystal 
Clanty. From Alta, with tts magnificent fore, 
to Kautokeino, the road snakes throuch a 
nver canyon, Wienemergces onte the open vid- 
da, its sweeping, rounded contours sparsely 
wooterl with bwasted birch 

At first sizbt Kautokeine reminded me 


oddiy—w Lhe seashore. A place long since 
stripped of trees and strewn with elacier 
deposited sand, i lies at the heart of the 


Wintering-over area for reindeer 
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Lapp small fry, awaiting their parents at 
a Wedding reception in Kautokeing, crowd 
a snowmobile Now fixtures of moat howew- 
responsible in 
pant for turing Temdee Lapp: 


bobs these machines «re 
away fron 
herds are 


eelf-suiticiency, as ever larger 


neorer!] to pew fre hin tS ified Mane: 


Tana and Karasjok toa 
centuries 
nerve centers of Lapp culture, In Kautokeino 
Loders Bongo—be of the rein 
deer slaughter. Now he was sitting al 


Rautokeino, wit 
the northeast, for have formic 
| avain met 
his desk 
in the assessor's office 
Ancers, to give 
up the tree, nomache hercder's life to work all 
day in-an office, slave to 1 clock? He had no 
He was living comfortably and still 
enjoved the remedeer people's high revard 
Older berders, he achmitter 
cem about how Andere might fare in hisnew 
niche 1 CoUTAge, cCon- 
fidence, and talent that wlewed him te make 
the switch 
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‘sure, remndeer herding i treat in man 


wavs—its a free life. But any herder 14 al- 
wis financially maecore,” Anders reminded 
me. “His entire fortune ts running loose in 
the mountains, subject to the weather and 
offer havarms. An average Ware earner in 
town can put his money in a bank with guar 


anteed interest, or into insurable possessions." 
Calves Have 50-50 Chonce 


Past years, Ancders went on, had been ver 
Rautokeimneo ¢is- 
trici—a liver of ice uncer the snow keeping 
reindeer from the 


hare on the herders of the 





ichens they teed on, then 
an epidenue infestation of ther animal: with 
brnWwormn 

“In an average vear we lose throuch nal 
ural causes—precdution by fox. wolverine, 
eagie, and ivnx, and 
wenather—just under 50 percent of all calwes 
bom, Anders continued in his cleep, authon- 
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A Guu ment, we anent the entire first cat 


firhting our wav to the cabin. That evening 


F 4 a — eee nike I 
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we cline on 


brook water with cabbage and polaloes on 
the cabins cast-iron stove 


Wokkel Skim got up early next morning to 
‘heck. the herd. Erik, Anders Aslak, and | 
Lure re | OYer TOrnine | oitee \, few heirs 
it to fined Mikkel! 

(On the third Vilers 
stopped to survey the surrounding hills with 
Mlikkel’s tracks still heacled 
lust at Erik, loaded witl 
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Hobbled runaways are spirited back to their herd during migration. 50, foo 





Mrs. Eriksen, principal of the grade school 


in her two-story frame house, a bright orange 


and vellow carpet reflected its warmth in 
Mrs. E.riksen’s face 

“Wee want to gel into povernment on our 
own premises, Mrs. Rrikeen sail.“ Uniess we 
Can tlect a cancidate through the Sanii-Lis"to, 
we may never have a representative in the 
storting who can vote Lapp interests, free of 
party-line commitments.” 

In Kautokeino | also visited John Loso, 
himself a herder and now in-charge of rein 
deer affairs 

“There is no doubt of it Our 
overgrazed, said Mr. Loso, “The range can 
not support the larger reindeer herds needed 
by the increasing numbers of reindeer Lapp 
bn mseholds. Ancl-all | can see for the future < 
EVEN Tore people anc less grazing lance” 

The state has propose Inducing amend 
Lapp households to accept full 
occupation, Financial Ih 
would be offered for requalifying education 
in the new: pursuits. 

The Norwegian Reindeer Lapp Association, 
for its fairl, promotes hackup SOuUrces of 
income—handerafis, cutering to tourists 








and is being 
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harvesting native resources such as berries 
und hsh—to lessen dependence on herding 

Meanwhile, pasturage is being chipper 
away, power dams are being built, roads are 
opening more territory to development, zenl- 
ofS prospect for new mineral deposits, and 
all Norway is demanding more space for 
ricteéation 


Way of Life Hangs in the Balance 





John Loso-explained that it is very difficull, 
perhaps impossible, to develop new methods 
of herd management and range improvement 
WILhouUt destroying the Lapps' traditional 
social structure anc cultural values Wan 
Lappe feel protective toward their reindeer 


people. Keliewing that they represent a con 


servative ftorce—a balance wheel—thich 
heips save a treasured language and way of 
Western 


civilizal HOT Vet “all Ci ncemer| of hae ga riv that 


life from being overwhelmed by 
the reindeer Lapps cannot be subsidized and 
sheltered as if they were museum pieces. They 
must continue to form part of the social fabric 
of Finnmark 

Toward the resolution of these uncertain- 
ties, there are no sure steps Z 


are the reindeer Lappe being propelled, willing or not, into the 20th century. Pie 











S VUENNA visitors gaze in awe at 

| what surely must be the ultimate salt 

container. Benvenuto Cellini created 

it more than four centuries age for a 

king of France. Gold, enamel, ebony, 

its breathtaking craftsmanship drives home 

the point that salt was once a very precious 
commodity (pare 356) 

But why? Four centuries ago, as today, the 
cocans continned billtens of tons of salt. Sub 
lerrancan deposits—remnants of ancient seas 
—dotted this planet, then as now. Why did 
salt rate Cellini’s genius? Why were these 
seemingly prosaic crystals coveted by rovaltv? 

The answers are part of the fascinatine 
story Of salt, that humble compound which so 
many of us take for granted 

Even its basic makeup dehes logic. Salt 
isa blend of sodium and chlorine—the first, 
a melal so unstable that it bursts into fame 
when exposed to water; the second, a lethal 
mas. When we swallow the blend, it forms 
hydrochloric acid in our stomachs, Suicidal? 
No. an absolute necessity for life 

You anc [each contain about eight ounces 
of sali—enouch to fill several shakers: Sodium 
Is invelverd in muscle contraction, including 
heartbeats; in our necve impulses; in the di- 
festion Of body-building protein. Salt regu- 
lates the exchange of water between our cells 
and thet surrounding: fluid, which carries 
fom in and wastes out 

Without salt the body goes into canvul- 
sons, fuiralysis, death Put blood cells in a 
salt-tree Hud and they burst 

Fortunately we have built-in controls that 
regulate the body's salt content: Take in too 
much, and the kidnevs will excrete it; ingest 
too little, and they will give up water but vir 
tudiv no salt. Through perspiration, however, 
the body constantly loses both water anv salt 
Without replenishment the body cies 

When man, the hunter, first walked this 
curth, a salt supply was no spectal problem 
Raw ment furnishéd the salt he neercted for 
survival—as it does the Eskimo hunter, and 
as the animal bieod clrawn from their living 
catthe sustains the Masai tobesmen of Africa 
today. Pare came as a mixed blessing Roosted 
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Goml as cold when scarce, cheap. as dirt 
when abundant, sall's pnee—but not it 
vilue— nas waned throughout hestory 

Pannilivr at table facing paige), and hitth: 
Rowen ot the gossamer Unreics Hom Incian 
collect in thie doraned Canyvan for their 
ceremonial: iahove), itis a substunce of 
mnie uses. Salt [terally beens tan alive, ariel 
does the same for his industry as the most 
ceeontiil of all row miateruls 
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meat keeps its salt, boiling leaches it oul And 
when man beran to frerm, cereale cid not give 
him enough sodium chloride, and the great 
salt hint began 


Crvstals Worth Ther Weight in Gold 


Down the ages that quest ranged the world. 
Where it was scarce, salt was traded ounce 
for ounce with cold—tor as the Roman states- 
man Cassioderis observed, “Some seek nol 
rold, but there lives not a man who does not 
need <alt” Rome's major highway was the 
Via Salaria (Salt Road). Over it soldiers con 
voved the precious crystals up the Tiber from 
the salt pans at Ostia. These “worth their salt” 
were paid a salary. That word comes from 
sdlarium, money peicl solclers to buy salt 

Marco Polo reported the igh value tn 
Himalayan rezions of salt coins bewring the 
seal of the Great Khan of Cathay. Twentieth 
Ethiopia still weed salt disks as 
money; stacks of them were salted] away in 
the treasury, And in central Africa until the 


century, 


4154 





early 1900's salt could be used to buv a bride 

Throughout history, common salt has 
played an uncommonly large role. Rulers 
jealously preserved salt monopolies, decree 
inz death to salt smugelers, for control of the 
life-essential substance also gave them con- 
tral af the populace. A lucrative whip hand 
Uneler the aacien régime the French people 
had to buy salt from roval depets When his 
treasury ran low, the king could simply in- 
crease the amount each family must buy 

But Frenchmen Jearned that salt could be 
a cause, tog. The hated salt tax—eabelie 
helped spark the French Revolution, which 
killed the tax and the king as well 

Emperor Napoleon revived. it, 15) years 
later, in a different form. But fortune some- 
times plavs bitter jokes During the grim 
winter of Napoleon's retreat from Moscow, 
salt starvation decimated his troops, lowerme 
disease. Fpitemics 
Wounds that might otherwise have healed 
became fatal. Thousamds cect 
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On the road to Timbuktu a» salt caravan plads through the 
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Nien have cn ited salt with C| pealitias tae 
beyond price. It betokens wit, wisdom, vir 
Ly, hospitalits The ATS Homer dubbed it 
“divine™ Plato hailed it as “a substance dear 
to the gered Lod “We ure the salt of the 

ith.” the il lis me Sy 
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tC athe t hiurch fr this tla , salt ymibtil i 
nunty and incorruptibility, i placed in the 
mouth ot beayotism, ame hi VY Wailer Is salted 

To spill salt. however, is considered Wl 
lucky thiuen you can counteract Cie I] 
eect 1” FOSSinf yun of itoower the Je 
Shoulder. In his painting the “Last Supper’ 
Leonardo da Vinci put an overturned saltce! 


| 


lar in front of the il-hated | DOS: | RS ee 
Tuble Salt! A Pinch in the Bucket 


‘ ] Di it ind . i 
Crvstulline salt deposiis—the residue ol 


' oe a | ff z 1 ] 
eit | nis tect iS OF Pid hig Ou Quills Are 


found on every continent. B.ven in Anarene: 
SICH LsSts FAVE TOUTE, Tl lions mf tons ol sal 
Pneenh on ih Hiw ot cary i, di i, Ariwi Pri 
ceans CONN Bn eo tec] Bout arith a bialt 
million CUM Tes OF i enouren te bury to 


FDOT Linited States Te chee | 


Lituy 2 DiInen of Oate—permapt 2 Percen 
ite ae work © annwn il! proce (“Th 


' f i rir Bo i , i i 1 
iit ic Serine m4 he clinnel! styl wit Wiest 


i 
maionty. however pours int hemical 
nlants: where it leads the ive major Trav 
Malerigis Utilized hy, rigiissty Sat, SUTenr 
ers =i { = — fi 7 h. ‘ 
rts li Co rel WELT ORL LS iT aT 

= I. P ‘er =i = a | ] Fi 
SPAT OALEIY aS TS CANE ees PlemMeni= Swe 
Ar of hi OMmne tL. forms WM BPevies., rewtiles 


ind rocket fuels; cosmetics, paints, pharm 

1 4 , 
ceuticals, and photography; soapé, dives, 
CETRMUCS, DATETIES, nchesives, anc expos hs 
The treezing Ont OF 2 SWTUTAe Ssonucion 


' ae 1 
"C lower than that of fresh water—makes 





lent retMmeeranl snow mM tet 





Poh Sell an exce 


a 1 
and freezer of ice cream. And lequid socuum 


From sublime to whimsical, salt contain 


ers reflect centuries of human ingenwt | 
Salt pickles cucumbers—and metals, helps 


COO NiCiGar Teactors 


iL» f | . . - = 
PeNVeTto Loe ln 5 (ADEnLUPS THasper- 


PeLCK Tet, Can Vert tables, cure leather, nike 


AIT ke lip ct elec soll in a @olkien bacagut 





t y f y oi ey i ape = = | iT Cb 
Patentai chakers to cruesn o a a Cakine Raclss Ted burtte r Loom Le we 


(middle) and fanciful pieces (bottoms) onc 
| Pirie 


ed toes tk mew delight collector: One® OF Le SOT 


- Ci 4 2 a ee L : - as t i = « Haj 
i hae celed Hil ki this MnPreiiie 5 Pe CHET iS LT 
| KR!) Uses, Fore than tof 


‘Py Wal ia! laa j rare iT ore reve r i i Fr 


any other mineral, Under the terms of an old 
land treaty, salt is delivered Gach vear to the 
Onondaga Incians of New York Stute. 

“One hundred bushels.” that treaty reads, 
“to be deliverect on the first dav of June...” 
But the Onondacas don't arrive in full regalin, 
bearing woven baskets. Instead, in blue jeans 
ar print dresses, they park their Pintos and 
Mustangs in front of a frame howse on the 
reservation and leave bearing bars of com- 

ew York State can afford it, for it lies on 
one end of the Eastern Salt Basin, a deposit 
extending through the Great Lakes region, 


Prest Stills Troubled Waters 


Salt was the product that started Syracuse. 
Nearby runs the Erie Cunal, De Witt Clinten's 
“Big Ditch,” which opened the Ohio country, 
pliecl by brawling, bawdy, boozing canalmen 
loaded down with sin and salt. Salt-tax reve- 
nues paid half the canal’s cost, All this. be- 
cuuse Indians once tale a Jesuit priest that 
their spring was contaminated by demons 
Father Sirmon Le Moyne sipped, boiled a sam- 
ple, and discovered the “dermmon’—alt 

Boiling Js big bustess now. The Industrial 
Chemicals Division of Allied Chemical Cor- 
porntion at Solvay, near Svracuse, extracts 
one and a half million tons of salt each vear 
from the brine that it brings up at Tully, 20 
miles away 

With superintendent Mike Slezak I toured 
the operation. “It’s not complicated,” he told 
me. “We pump fresh water down to the salt 
deposit, which it dissolves, and get it back, 
through a second pipe, as brine The brine 
then goes by pipeline across the Onondaga 
Indian reservation to the Solvay plant.” The 
maint cone-topped vacuum pans | saw there 
bot! the brine at a lowered pressure and boil- 
ing point, hence use less fuel than the older 
open pans. After the concentrate is filtered, 
the salt goes to make soda ash, chlorine, and 
basic alkalies for industry 

Two elavs later, in Michigan, itwas back to 
the salt mines for me. But not to the prover- 
binl “living death” that phrase connotes, I 
went for 4 pleasant drive wader the world's 
automobile capital, a quarter of which rests 
on pillars of salt. International Salt Com- 
pany's mine there, 1,100 feet underground, 
extends roughly four and a half miles be- 
neath southwest Detroit. 


Salt—The Essence af Life 


Plant engineer Jim MacDonald handed me 
familiar equipment: hard hat, respirator, and 
battery-powered light I'd worn almost iden- 
tical gear in the black confines of a coal mine. 
Mining techniques, too, are similar to those in 
Automated coal mine's. 

At the working face, an oversize chain saw 
Slashes through the salt deposit at floor level 
Then, higher up the wall, holes are drilled for 
explosives. After the blast, diesel foarters 
scoop up the shattered salt and transport it 
to the “bottom'—the foot of the shaft where 
the salt chunks, graded by size, are sent to the 
suttace by elevator 

In comfort, though, coal mines and salt 
mines ore as different as black anc white. Jim 
and T rode in a diesel-powered car through 
white tunnels 50 feet wide and 20 feet high— 
cool, airy. well lighted. 

Each working day, 2.500 to 3,000 tons of 
salt reach the surface from the mine. In 
winter, three-quarters of it goes to highway 
departments to melt snow on roads. Surely, 
with a market that size, salt-company offi- 
Cials must greet the season's first snowfall 
with the elation of ski bulfs 

Highway people will salt roacs if there's 
an inch or two. If it’s deeper, they let the 
snowplows come through before salting. But 
car owners mourn their corroded fenders, 
and environmentalists lament that salt 
runott kills roaclside vegetation and contami- 
Hates walter sources. 


An Ingredient of Life... and Death 


Salts reputation as a killer has ancient 
roots. One need only think of the Dead Sea, 
$0 Salty that no fish can live in it—and of 
Rome's ultimate vengeance on her murtal 
enemy, Carthage, Romans raged that city of 
Hannibal and sowed it with salt. Ironically, 
Carthage rose from that “desert.” Refounded 
a century later by Julius Caesar, it again be- 
came a great North African city 

Salt bears the seeds of both life and death, 
In herbicides, insecticides, and fertilizers, it 
gives gardeners green thumbs. It purifies and 
softens water. Yet I heard no praise of salt 
from the lips of a Dutchman | went to see in 
The Hague. 

Mr HOM. Oudshoorn, chief engineer- 
director of Rijkswaterstaat, the Netherlands’ 
Department of Water Management, bisected! 
an outline map of the country with a diagonal 
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linc. “The northern half is below sea level. 
Dikes keep ocean water off the surface, but 
underneath, the water table is highly salted. 
And there is continual seepage upward. The 
only practical way we can battle that salt is 
constantly to flush.our canals with water from 
the Rhine.” 

There's the catch The Rhine, by the time 
it ends its five-nation course in the Nether- 
lands, is a salt-pomoned river. “Ancl it is get- 
ting sultier cach year.” Mr. Oudshoorn gave a 
wry half-mile. “It is difficult to flush the salt 
qut of a canal with salt water.” 

There is:irony in the fact that litesaving 
éalt often becomes a threat, A pollutant, after 
all, is simply too much of something in the 
wrong pluce. But in the United States, scien- 
tists hope to seal the ultimate pollutant— 
radioactive wastes—in salt beds deep in the 
earth, Their dryness, ability to withstand 
earthquakes, and S00°C melting point (higher 
than radioactive wastes) make salt deposits 
the safest nuclear gravevards, they say. 


Mine Safeguards Fragile Treasures 


Near Hutchinson, Kansas, I toured the 
world’s largest warchouse—invisible unless 
you are inside it. The Underground Vaults 
and Storage Company spreads its 300 acres 
of storawe bays 650 feet down in the worked- 
out portion of a salt mine 

A seed: company sends down u bag ar two 
of each new strain it develops, s0 no surface 
blight may unnihilate the strain. Corporn- 
tions store vital papers, microfilm documents, 
product formulas. One also keeps folding 
cots and a food supply, for use in the event 
of a nuclear war. 

! found old friends down there, sleeping 
in their flat tin boxes. Classic MGM > flms 
such as Gone With the Wind arc Buster 
Keaton silents. Even earlier efforts: Gr 
Without a Soul. Polly of the Circus. Camille. 
More than 100,000 reels in all. 

Other treasures include Bibles, furs, paint- 
ings. stamp and coin collections. And wed- 
ding dresses. “For a flat fee,” said executive 
Michael Gingerich, “we'll store a bride's wed- 
ding gown for 271 years. The salt air will pre- 
serve it—perennial SQ percent humidity and 
68 degree temperature. Her daughter can get 
married in it. Then, who knows, it may go 
underground again for the next generation.” 

Why bother digging holes in the ground for 
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sultawhen the sen contains so much of 1? Why 


not just fill a pond with seawater and let solar 
energy do the work? It is not that simple, | 
discovered 

Flying into San Franciseo, I gazed down at 
40 square miles of multicolored ponds along 
the bay shores. More than a million tons of 
salt come from there annually—but each ton 
is five vears in the making. 

Seawater (which contains about a quarter 
of a pound of salt per gallon) is pumped from 
pond to pond, while sun and wind evaporate 
the water. Careful monitoring is the key to 
success: Al a certain point, calcium sulfate— 
rvpsum—precipitates out. The brine then 
moves on to a crystallizing pond. There, a 
crust of almost pure salt will form on the 
bottom. But, if the brine stays too long, bitter 
compounds of magnesium and potassium will 
drop out to mix with the salt 


Worthless” Goo Hampered Search for Salt 


With salt among the earth's most abundant 
minerals: and priced today al pennies per 
pound, why was it once sa precious? 

Ancient man had only limited access to tt 
brine that bubbled up, surface cleposits, some 
bay salt. Rising sea levels—ten feet in the first 
millennia 8.c. and An—irowned coasts and 
solar salt pans, causing salt famines. Drilling 
—55 percent of U.S. production comes from 
brine wells 750 to 7,000 feet deep—had to 
wait for technology. Even then it was un- 
predictable. To their disgust, early salt drill- 
ers sometimes brought up tasty-smelling, 
sticky black stuff “of no conceivable use 
whatever" —ail. 

Thus, salt commanded memorable prices. 

In the vast Sudan, for example, certain 
tribes hac wold. but no salt. North, in the Sa- 
hara, Jay salt deposits. Between the two lay 
Timbuktu, fabled origin of medieval gold 
caravans to the Mediterranean. 

Led to a secret trading place many days 
bevond Timbuktu, Moorish merchants with 
an army of bearers, each with a slab of salt 
on his head, halted by « riverbank, beating 
drums to signal their arrival. Exch merchant 
stacked his salt, then all withdrew. 

Emerging from pits where they dug for al- 
luvial gold, the tribesmen placed gold next 
to each salt pile and withdrew in their turn 

“Then returneth the Moor,” mins one re- 
port; “if he like (Continued on page 398) 
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Artistic iusions, salt pans the world over 
resemble painters paleties when seen from 
the air. Along the southern const of Brittans 
lahove left) impounded seawater is colored! 
bv alene thet Aourish at various degrees of 
dalinity. Once so highly prized that pirates 
wavinid ships carrying it to northern hu 
rope, the French salt macde here smelt 
faintly like violets 

In Ethiopia, poods reflect o spectrum ot 


earth hues (tep right) Fram the edge into 
the vortex, brine flows in the spiral of the 
“Snail” dabove) new Lake Texycoco, Mlex- 
io, After o journey of six rm niths, the new 
concentrated bring is pumped to a plant that 
oroduces both salt and) soda ash 

‘imles as a fineer painting, donkey and 
truck track= swirl across the bed of Miaharly 
Lake in bran ineht, dry dunng the sat 
harvest season 


Vational Geeeraphic, Sepremiber 1977 
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Aigrageing down o crater wall. a switchback trail plunge: a theneand feet 
inte a volcand'’s caldera in southern B.thiopil nhc). Emsion washes tall 
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down inte the brine pool, where Borns tibesmen gather it Dey thrust twt 


into the brine, then air dry them to form seed crystals. Dhey 3 





Into the brine, and larger crystals blossom. At harvest a worker wades inte 


the pool (top right). Cake with salt (lower right), harvesters often suffer 


from salt-inciueed sores Uf they seek wives, bachelors mipet work esnecial 


ly haired, since prospective in-laws will demand a bride-price paid in salt 





Looking into a 


salt crystal 





(Continued from page 390) the gold, taketh 
it away; if not, detracteth so much trom his 
This went on, back-and forth, neither 
witil the 
merchants, banging drums to signal that trad- 
me twas over, booed the woe) gine depuurtes ] 
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Freneh Architect Planned Salty Utopia 


In the forested foothills of France's Jura 
Mountains, l came upon.another curiosity: an 
industoal LTC whose One 
product was pure white salt, Built by C 
Nicolas Ledoux, an architect unfettered bs 
convention, the roval saltworks of Arc et 
the nucleus of hus 
woul be ennobled 
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their environment 
Through a svinbolic 


grouping rie hrecclinit SEC buildings 


Workers 


entered a 
Across 
spacious lawns living quarters face the cira 
matically colummned director's house, flanked 
by tw wrest smt-crving pavilions: Studying 
Ledo sketches, 1 
completed that ellipse ans 
about it. And he pl inned a Tem 
ple of Memory to the Glory af Wore 1. with 
four aculntured towers portraying niuietretls 


srotte. I 


wiehed he could have 


City tt) 


Th a 


the garden 
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By 1LWORLESS, CUBIC, a compound comprised 


of sodium and chloride jons: ina word, salt, m 
its pure erystalline form. Here, table salt is shown 
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of heroines: 
tiers O1 
sphere, 
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The ner rope lis Wis tof luster 
catacombs huge, hollow 
of infinity, There were to be 
NOwUseS CH piles ure, desicned in phallic 
shape. The House of Peace would acdjotn the 
emelter. where cannons would be forged 

With Louis XVI os patron, he was lucky 
to have escaped the guillotine, though jailec 
during the revolution, To the end he defended 
his pranchiose concepls ag critics, “The 
luxury of the forms that I am imposing me 
the vule: he wrole, “has nothing a 
all to i with their cost.” 

But there was nothing visionary al-cut has 
salt-producing ideas: He piped brine ten 
in the town of Salins to 
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world.” 


miles [rom ‘a 
Arc et Senans, where forests could meet the 
iPvsget uible chemmuurits af wieod fires heneath the 
evaporation kettles. Ledoux's brainchild op- 
erated for a centur 

Ll traveled oan Poland's Wieliczka salt 
mine, near Krakow (pages 292-3), People from 


spring 


the word over come to behold its salt aculn 
tures, or to ease their respiratory ailments in 
its Subterranean Sanatormm 

Salt has been coming from the ground here 
for more than a thousand vears, first from a 
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equip 
ment hundreds of vears old down here 
Vining methods have gone full circle: Brine 
i once more the salt medium, | learned from 
technical cirector Aleksander Hatko, “We 
carve and blast new tunnels, then flood them 
The brine; piped to the saltworks. irrives 
strrter] Regulating Wile 


better than when tt 


Ipeline speed settles oul IM Pures. 
Friendly Ghost Protects Believers 


For a memorable half day 2 strolled from 
cavern to cavern, admiring Wieliczka’s famed 
the work of miner: 
Their medium: rock salt with the grav look of 


: 
SCuUIplures intutoree 


PTounite onc the consistency of 4ondstane 


celebrated astronomer 


Copernicus, the 


salt } i i ieltice oF / fit 


salt with a success denied the alchemists of the 
Nhddle Ages who hoped that this basic sth- 


stance might hold the answer to their futile quest 
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More clab- 
orate chambers form chapels of CoOMmmMenao 
(ne skaronik, 
ost colled the “Treasurer” 
because he guards the eurth He is 
tic] to walk the passages by lantern light 


(omingites one simple chamber 


rate legends. THMOoOruilizes 








vi? Cat] benrciecl he 


Mches 


protecting those who beleve im him Even to 
dav he finds few doubters among the miners 

An AMipicy crate Son on a ¢toncrete floor in 
fh Dhrs, too, told a storv. In 
. the Nazi occupters of Poland 


A lane cave 
World War J 


sel up an aircratt-engine factory bere, out of 


: 
reach of Allied bombers 

From one tableau, I learnect of good Queen 
entury 
Hungary to marry a Polish king. Before leav- 


Rings. In the 13th she came from 
ing bome, she dropped her golden ring into a 
salt spring. Masically, the ring came to light 
in the first salt brought up from Wieliczka’s 
mine. while she was passing through 

Her 2ooc fortune attends the subterranean 
sanatorium Kinga [Che man who ornate 
directs it, Dr: Mbeczysiaw Skult- 


Mmowski, was the mine's physician two de- 


ane still 


cares avo, He noterl the miners were unusual- 
iments. He heran 
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conditions to mine work. Almost all improved. 

For the past 13 years, he has-maintained-a 
therapeutic center on the fifth level, some 700 
feet down, away from day or night, heat or 
cold, summer or winter. It was doubling in 
size, the day I talked with him, Miners were 
blasting their way into another cavern to he 
added to his facility 

“The eventual goal is 800 beds,” the doctor 
said. “with a kitchen, library, recreation 
room, physical-therapy area, movie theater, 
and whatever else is needed for patients’ 
comfort during their 24-day convalescence in 
the regenerative salt air clown here.” 


Iron Age Mine Still Producing 


I crossed northern Austria to visit one of 
the oldest enterprises on earth, the Hallstatt 
mine (page 391), high above a gorgeous Alpine 
luke 50 miles from Salzbure—Salt Town. 
Except for a time in the Middle Ages, salt 
has been mined at Hallstatt at least since the 
early [ron Age. And there's still a lot left from 
those deposits laid down 180 million years 
ago in a shallow sea between Bohemia and 
the Alps. Titanic forces thrust salt up us a 
plug, 2,000 feet wide and 2,500 feet deep, in- 
side a mountain. 

Today, like the Wicliczka mine, Hallstatt's 
isa brine operation, and a tourist magnet as 
well. Lifted by cable car up the mountainside, 
I joined a tour group sampling the 25 miles of 
fallerics that honeyoomb the Salebere—Salt 
Mountain. From one chamber a pair of pol- 
ished wooden poles angled down into diurk- 
ness. We stracdelled the “banisters" and 
zoomed down to a lower chamber, trailing 
vounwsters’ squeals of nervous delight. 

Lilt was more serious here 2,500 vears ago. 
Miners hewed heart-shaped chunks of rock 
galt (page 491), then backpacked the precious 
commodity out to daylight; where it entered 
the trade channels of Celtic Europe." 

Sault, in those distant days, filled a vital need 
a a preservative. It drew moisture from 
meat, dehydrating it to delay spoilage Until 
the avent of refrigeration, most flesh in 
Europe's diet was salted. Shortage of winter 
fee] meant that most livestock had to be 
slaughtered and salted down in autumn. 

The Hanseatic League rose to wealth on 
the back of salted fish, staple food on the 

"Ste “The Celts" 
GaAPHiC, May 1977 
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meatless davs of Roman Catholic Europe. 
Baltic herring, cured in salt from Liineburg, 
a North German member city of the medieval 
mercantile league, entered the trace for Bor- 
déaux wines, English wool, Flemish cloth, 
Pomeranian grain, Swedish iron, Russian furs. 

Ironically, salt may have hastened the 
leamue’s decline. Early inthe loth century the 
grevit shoals of herring ceased to go to the Bal- 
tic to spawn, perhaps because of a decrease in 
its salinity. Taking over the herring fishery, 
now in the North Sea, the Dutch tase to muari- 
time supremacy. 

Even after the Reformation, England out- 
did Catholic nations in consumption of salted 
fish. Ehzabeth T required her subjects to eat 
fzh on Wednesdays as well as on Fridays, 
holy days, and during Lent—thus strength- 
ening her fishing fleet, a training ground 
for salts who defeated the Spanish Armada. 

Salter] provisions enabled early explorers 
such as ‘Columbus, da Gama, and Magellan to 
make long vovaes and discover new lanes. 

In 1583, «4 quarter of a century before the 
founding of Jamestown, Sir Humphrey Gil- 
bert, half brother of Sir Walter Raleigh, 
claimed land for England in North America 
at St. John’s, Newfoundland. He sought con- 
tral of the Grand Banks cod fisheries, worked 
by Basques, Bretons, and Uristol mariners 
The Portuguese had already been coming for 
50. vears. They still do. 

Portugal's fishing schooners, which in sea- 
son line the wharves of St. John's, are salty 
ships indeed. Tons of salt lie in their holds to 
preserve the catch 


Salt Mukes Possible Hutian Existence 


By weieht vou and Tare 70 percent fluid 
the same percentage of the earth's surface that 
cov tired by ocean, The sen within us has the 
same sultmness as the Precambrian seas of 
three bilhion years ago. We all spend our first 
months in a sac of saline solution: the fetus 
even passes through an early stage with gill- 
like tides and tail. From cells in our brains 
and bones to customs that spice our language 
ind history, salt penetrates every aspect of 
Our existence 

Tonight at dinner, cust a more appreciative 
eve on that humble saltshaker. Your life and 
mine depend upon those litth white crvstals 
Our blood, sweat, tears—the very beating of 
our hearts—all attest. to that 0 
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By BRISTOL FOSTER, Ph.D) 
Photographs by BOB CAMPBELL and THOMAS NEBBIA 





HE SPEEDOMETER registered ten omnl's tiquid brown eves peerme down 


miles an hour, yetold George; just am George, a favorite among the giraffes | was 
bine opione. easily kent wy SNe i SCLECVIFLE 1n Kast Africa, had SCN fv as ne 
the wheel of the Lind-Rover, | could wivanced age when his face poppet up ona 


hia qr tine thud of Ms etetal hove. Hi iT larsti “rr Rithine fhroueh Cia Le In A Baton 





the grassy plains of Kenya el “v0 no Neuron, Kenya, to find 4 firatte 


1 hue mae giralic, Georre accepted n picture to send home, | socdenly recoenizes! 





presence without the slightest show of fear, | in old tInent with a haughty expression. It 
7 a. iT } rT a ; ¥ ] | i l} : a | 

rove Wwilhun ia feet PEPE os Pe SA rl Wa Leese 

Wining? Ws wnnwernse jens lopwared. first the Chen OM GAO ter Carl [ iientiied @ statel, 

te Oe LITT ae = beet En TeD the other two if LP Lia Lie 1eeo sere is ii id 


the typical pacing stride of the species We day before hurdly five miles away. | noted the 


Were oo close [— could lean out the driver's hrown blotch slashed hea Laity Colored streaks 


window, look stright up, and see ane of thi and the big, blurred capital “(_" The ha 


Prolibytherium 

siood saveniset tall: fa, 
it roamed CiDya q 
20 million years ago : Meee | 


\ . 4. 
‘ 


+ 


F 
, —_— 
Zarata, ; 

ou Six-Tooter, lived 
ith Lota 2} 





>| 4 


Palaeotragus, 






















Zz 
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giraffe and short- 
necked man 
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14 to 17 feet high, 
permitting if ta 
browse on foliage 
unreachable by 
other animais. 
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Okapi at six leet 
is (he same size as 
the ancestor it 
resembies—the 
smallest species of 
Palaeotragus. 


AS 


probaly origimated in Afmea. but anreied aime i> 
million years ago into Asia aml Europe. Sow re- 
stricted again to Afice, nine giraife subspecies 
are differentinted Terrely by their spot patterns 


pattern of every giraffe is different, as un- 
mistakable as 4 fingerprint. This one clearly 
was Miss Pom, an animal coded in my field 
notebooks as F47_ 

Searching further among the postcards, | 
came upon two more giraffe acquaintances. 
All were among the scores of ¢iraffes I bod 
been studving and photographing in Nairobi 
National Park, the 44-square-mile wildlife 
reserve just south of Kenya's capital city; 

“T'll take these four. We've been living 
together for vears,” | said to the clerk, who 
regarded me a bit oddly. 

I looked up the local photographer who 
had made the pictures—some of therm many 
Vears earlier—and he told me when cach baci 
been taken. This allowed me to estimate min- 
imum ages, which established that George 
was at least 25 years old 

Soon | was looking at the giralfe pictures 
af all the local wildlife photographers. One 
showed sun achult snapped nearly twenty vears 
carer that was unother of my current stucly 
subjects—and, like George, probably near the 
end of hie life. There were pictures of other 
animals that had survived equally lenge 
These “historic” photographs supplemented 
the camera record ['d been making of every 
wiraife observed in Nairoby Park. 


Long-term, Long-neck Hesearch 


(in behalf of the Canadian Government, | 
hcl core to Renvat to set Op a eradwyate pri- 
tram in wildlife ecology at the University of 
Naitobi™ I decided to stucly the giraffe, un 
animal that had obvieus acivantares as a re- 
search subject. The hundred or so animals 
in Nairobi Park at anyone time were 4 man- 
ageable number, easy to find. Furthermore, 
they are just plain fascinating creatures. The 
miraite is the werld’s tallest animal: anewborn 
calf may stand six feet in height and grow 
nine inches in a single week. Though awk- 
ward looking, the giraffe is swift and graceful: 
though gentle, it can deal a deadly kick with 
éix-foot heges. 

But what makes the giraffe a standout 
among earths mammals is, of course, its 
long neck, holding tts owner's heacl 14 feet or 
more above ground. And, as I sail, each neck 
is unique. The giraffe’s pattern—its pro 
lective coloration of spols and lines—does 

*The wathar is now Direttor af Eeoloeical Reser 
for tthe Previn af Aritich Colimbis 


not change markedly with age on any part of 
its body, except sometimes to become darker. 

For my photographic record, this offered 
an obvious opportunity, A whole giraffe is 
an awful lot of animal, so it wae easiest to 
picture just the neck. Arbitrarily I chose the 
left-side view. Eventually | compiled a cata- 
lag of 241 giraffe profiles, each “neckprint” 
mounted on a helcd-cdata carcl. 

Year by vear my affection grew for these 
mild-mannered, knobby-borned prodigies of 
the African plains, with their soulful brown 
eves. My family and I took a house in Nai 
robi, «od from it I would sect out down the 








sare bani Ti 
Standout in the crowd, a rare white bull 
in Renva's Miser Mara Giome Reserve lacks 
the patches that may serve as camouflage 
Proponents of the camouflace theory argue 
that pattems momione different subspecies 
Vary aocondine to habitat—and tend to 
blend with of. Others counter that the ani: 
mals ane just too big ho miss, patches or no 
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Plain, The graceful Shines Can Tun as fenet avd niles an frenar. 








Satistving hunger and thirst, o giratf 
dines on its favonte, a whisting-thom 
acacia tree, With long, hairy bps to pro- 


tect agaitet the stal of thorns, the oprufie 


uses tts 15-inch tongue to pluck the waten 
leaves. Ewen the pcacia s stinging ant he- 
fia nttracied lo the sweet pulp of Young 
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Wormbsass Rood towured the park In the cool 
and fragrant dawn. Sometimes my wife; Anna, 
Could accompany me, leaving. the children 
snug in bed: watched over Dy their Mursemail 

\t the park's first viewpoint, we would 
étopto survey the whistling-thornbush plains 
Perhaps we would see a hartebeest push its 
way throueh the red Gal grass, iis boms 
festooned with spiderwebs strung with pearls 
of dew: at times o vellow-throaterd lonecliu 


woul trill to @ nval across a dm dongs. 
Trees” Beuin Moving at Dawn 


One morning, seeing no signs of giralic 





friends, we headed south toward the hippo 
nools. The sun touched the knuckles of th 
Woone Hills and within minutes flooded the 
pltins with slanting eniden light What hac 
Lech) =‘ WOLETUE shathioiws becime wiliebeests, 
zebras, recdbucks, warthegs, elands, harte- 
heests—but sull no ciraties 

We dipped down toward the Athi River 
fist as the sun reached the vellow-trunked 
fever trees. Vultures still roosted on the flat 
treetops, awaiting the thermais that would 
Carr then alot in quest of carrion 

What had seemed to he a tree moved trom 
its place. Then another. It was our first herd 
of giraffes, slowly idling along, mipping 





branch tips, We coasted clown the hill and 
were soon amone the here 

“Ten't that Mabel?” my wite wked, 

lt was, Mabel stopped nominating to stu 
us, then crasped a branch with her prehensile 
tonzue. By the time we had identified ten old 
friends and photographed four mewoomers, 
we suddenly discovered tbat we were cool no 
longer. The heat hac become oppressive, and 
soon the cgiraffes and other garne tacied inte 
the comer thickets 

As we pulled out, heading home tor break- 
fast, a Masai herdsman stepped from the 
buch, seeking stray cows, The cirafies bolted, 
‘ate ot 


threading their way throwgh the tan 
tress to the open plains. That was a saler 
nlice to keep watch on an old enems 

Che wiraife has amazed civilkzed man for 
thousands of years. As early as 2500 B:c., the 
animals were imported for display in zoas af 
Eeynt, where the species was by then extinct 

Julius Caesar introduced the first giraffe to 
Rome in 46 Hoc. Advance publicity dubbed 
the animal a “camel leonard” because it was 





jig as a camel with spots like a leopard 
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The poet Horace called ita hybrid of the two 
This bit of unnatural history produced the 
ciraffe’s modern scientific name, Giraffa 
camelopardalis 

Romans hoped this <trunge beast woulel 
prove as fierce as it was huge, providing new 
thrills in the arena. They were disappointed, 
The elder Pliny described it as “more remurk- 
able for appearance than for ferocity.” 

Though copable of uttering a variety of 
sounds, it seldom does, giving rise to a myth 
that it is mute. The giraffe also gives a decep- 
tive impression of ungainliness—but watch 
ont in-stride with its long, loping gullop-and 
Vou see poracigm of power, a kind of im- 
peril grace. A big bull may weigh 3,000 
pounds or more; the cow, a< much as 2.500, 
But thev can run as fast as 35 miles an hour. 
a specd matched by few other large animals. 

Elonguted legs and neck Lift the girnffe 
above the common herd. Yer the neck has 
the same number of vertebrae as the necks of 
humans and most other mammals—seven. 
The giraffe's vertebrae, of course, have 
lecome greatly lenzthened. 

My measurements established that the 
averave cow viraffe stancs about 14 fect tall, 
and the bull [5 to 17 feet. The record giraffe 
of trophy hunters, undoubtedly a male, mea- 
sured 19 feet, 3 inches—certainly an excep- 
tional height: Its lofty bearing gives the 
wiraite the best view of any land mmmnmal, 
helpful in-spotting its principal threats, lions 
and men. 


Expanse of Hide Keeps Giant Cool 


A giraffe’s great surface area helps provide 
effective “air conditioning” in a hot environ- 
ment. Other African mammals as heavy as or 
even heavier than the giraffe—the rhinoceros, 
hippopotamus, and elephant for example— 
slosh about in water or mud to cool their 
bodies: Each one needs to drink water at 
least every few days. 

No giraffe, on the other hand, has-ever been 
set¢n bathing or wallowing, and the camel 
leapard seemingly can keep going indefinitely 
without drinking, if it has access to its normal! 
succulent food, such as acacia-twig tips, 
which are up to 74 percent water. 

Evolution has modified the wiraffe's anat- 
omy to allow this stretched-version mammal 
to function (page 404). The lungs aré oversize 
to compensate for the volume of deal air in 


Ajrica’s Crentle Giants 


the Jong trachen. Without this extra ‘air- 
pumping capacity a wiralfe would breathe the 
sme used air over and over. 

To drive blood eight feet up to the head, 
the heart is exceptionally large and thick 
muscled, and the blood pressure—twice or 
three times that of man—is probably the 
highest in any animal, 


Unique Valves Cheek Surges of Blood 


Karly observers wondered, seeing a virafle 
lower its long neck to drink, why the blood 
rushing down to the head! clicin’t cause a fatal 
hemorrhage, To withstand the surge of blood 
to and from the brain as its neck sweeps up 
und down, the giraffe has developed contral 
valves in the jugular veins and a special 
network of blood vessels in its head. Known 
as the rete mitrabile caroticumm—wonder net 
of the carotids—this circulatory buffer keeps 
blood pressure constant in the brain, 

Such remurkable udaptations notwith- 
standing, giraffes have one Vulnerability. ve 
followed them running all out—and have 
noted how quickly they tire: Their great size 
and heavy bone structure may. put a limit 
on endurance. 

Feeding and chewing the cud occupy the 
viraite for most of the day and night Its 
favorite fare is the tender, growing tips of 
the whistling-thorn acacia tree A. ton-and: 
a-half bull probably consumes 75 pounds of 
this highly nutritious food every. 24 hours 

Giraffes are well adapted for reaching up, 
awkwardly built fer reaching down. To feed 
on a bush, drink from a pool, or lick the salt 
in the dirt, they have to spread their front 
legs wide apart. Water holes are notorious 
hiceouts for precators, and in their spraddiled 
drinking pasition, giraffes wre vulnerable 
When 4 300-pound lion fixes itself to the end 
of a giraffe’s six-foot neck, the victim is more 
than likely doomed. to die by strangulation. 

Time and again, though, | observed with 
What difficulty a lion approaches the all- 
seeing giraffe. A herd of giraffes catching 
sight of a lion commonly crane their necks 
to keep it under surveillance, even walking 
toward the predutor to get a better view. A 
lion hesitates to attack prey that is aware it 
is being stalked, 

Under direct threat of attack a giraffe 
generally beats a hasty retreat, although a 
female shepherding a small baby will stand 
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Silay el lecs at a salt lick musk Miri 
Vilnerithe to attack. oA Companion Kern 
hid up 2s if on lookout (heft). Sudden 


iA the the tea some seven feet below the 
heart could trimer a braun bhemorrhace baarl 
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AGaimmbn Siiltoti!| Park. author Bristol Poster 
peritlically messores how hich the animals 
browse (above) Dr. Foster succeeder in 
lenin ine park = entire giraiie pop 
latton by each antmal’s hiehly incividual 
pattem of patches fright i CSTs 
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her ground. Giraffes never employ their 
knobby horns:against predators, but they can 
deliver a crushing blow with the hind foot, 
chop-kick with the forefoot like a horse, or 
strike with the whole stiff foreleg. 

Oniy once did a giraffe actually threaten 
me. | had just discovered her newborn baby, 
still soaking wet, and was examining the 
extraordinary placenta. My back was toward 
the cow, perhaps 60 feet away. 

Suddenly I heard crashing in the trees and 
looked around to see the mother charging 
toward me, slashing the air with her front 
hooves. | leaped for the Lancd-Rover, falling 
over a-thornbush. Ry the time I scrarnbled to 
my feet, my would-be attacker was standing 
still, peering down at me from about five 
vards away. She looked enormous, and very 
hostile, Ax I watched, her baby wandered 
over and beean searching. for the udder—al 
the cow's wrong enc. The mother's rage sub- 
sided, and the two. ambled off 


Baby Giraffes Suffer Fearful Toll 


Although predators take few adults, my 
records show that about three-quarters of the 
babies die in their first year, mostly in the first 
few months. Lions, leopards, cheetahs, croco- 
diles, and hvenas probably all take their toll, 
alone with disease. Such natural cropping 
helps keep giralfe numbers from outstripping 
available food supply, 

But human poachers take an unnatural 
toll, Giraffe meat is quite tasty, and the um- 
mal’s thick, tough hide serves achmirably in 
whips and tribesmen’s shields: Some East 
African peoples cherish giraffe tails as love 
fetishes and wear them as amulets. ‘Tourists 
buy bracelets mace from the tails 

I noted that giraffes give birth anytime 


throughout the year, after a pregnancy otf 


about 15 months. Twins are rare among wild 
mirafies, in captivity only two twin births 
have been recorded 

Since the giraffe gives birth standimg up, 
the young has to sustain a five-foot drop to 
the ground (page 414). Weighing close te 150) 
pounds at birth, the six-foot-tall youngster 
crows about four feet more the first year 

| saw baby giraffes begin to nibble the ten- 
der tips of whistling thorn within a month af 
birth, rarely nursing thereafter: The bond 
with the mother is surprisingly loose, and a 
calf may wander off for days with neither 
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showing alarm. Very young giraffes offen 
gather in croups of as many as five, generally 
with one of the mothers as “sitter.” 

Adult giraffes tend to segregate by sex— 
cows with cows and bulls with bulls—and 
the commonest group unit | encountered wus 
a pair of females. Overall I saw females far 
more frequently than males. The bulls, how- 
ever, are less Visible, as they more often 
forage in the denser woodlands. 

At about age 3, males begin swinging their 
necks at other males in a ritual calle] “neck- 
ing” (pages 416-17) The combatants are 
rarely hurt, for the borns are blunt and the 
hide is tough and thick, but occasionally a 
skirmish grows into a furious battle, 

The fiercest bout | have seen occurred on 
the outer slope of Ngorongoro Crater. When 
Wwe came upon them, two huge bulls had 
obviously been sparring for some time—the 
ground was scuffed over @ wide area. 

Qur intrusion froze them for a minute. 
Then one bull slowly moved its head away 


\iuternal inspection fines uo four-month- 
old offspring friendly but independent. Mos 





and down. Suddenly it whipped up its hen 
toward that of the other. The. second giraffe 
sak! Lhe blow coming and arched its heuel andl 
neck out mM the way. As the Blow passed, the 
second giraiie gave a quick bunt at the other's 
neck, which was now under his, The necks 
hectare almost entwined, and the first giraffe 
hac te heave mightily te free himself. 
stirring up chou of dust, the jousting 
went on for another ten minutes wntil one 
Wilted and drew back. The winner pressec| 
nis advantage, and the feht became a rout 


Bulls Kean Fur in Search of Mates 


When we saw a lone giraife wandering 
sicacliiv over the plans, we could be sure it 
wis a bull searching out the cow herds. Sicht.- 
ing a croup of fernales, the bull would march 
over and determine whether ony of 
were ready for mating Hoa cow was recep 
ove, the Dull might stay with the herd for 
several days. Dunng this time any other adult 
mile approaching the herd would be threat 
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ened by the bull in charge. Usually the new 
comer would back away. 

Bull girattes don't defend particular terri- 
tories but occupy certain home 
ranges, Over the years, | learned that cows 
roamed over about 25 square miles, the bulls 
probably much more. | decided to install a 
racho transmitter on one animal and track its 
movement over a period of several weeks 
More casily said than core! 

With the support of the capture unit of the 
Kenyan Game Department and an electronics 
specialist from the University of Nairohi, | 
set forth with drugs and dart gun. Selecting 
“young female, we worked to within 50 
yards amd fred the gun-at her rtm. 

Ten minutes later the giraffe was reeling 
ttrunkenly, towing 12 of us at the end of a 
rope! We managed to snub the lasso around 
A stump to stop her—-momentarily. As we 
Watched. tension grew on the rope, and on 
our nerves. With a twang, the stump pulled 
loose, showering us with termites. Finally 
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youngsters live together under the watehful eve of an adult female, who will 
rotate her baby-sitting chores with other female volunteers of the here 4 
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Devth comes on cats paws to a bibs 
giraffe jabove), only an hour after it: 
hirth ane jolting fisie-fout drop to th 
cround (left. Tow late, the mother futile 
ly ties to protect herdend baby | nehti 
Lions and man are the chief predator 
the gentle but well-anmed pirate 
whese hoowes tan becorne bethal weap 
om. Kicking in all four directions, the 
int capable of decapitating & lien. Aunt 
ime for food, the big cat= probably bring 
lown. only solitary bulls, individuals in 
Vulnerable solav-leeved stances; or th 
VOC wel badn A Leun, on the other haw, hae 
tuken a cruel toll of poraffe [abpeLiletins 
ince curliest times, stekine their tasty 
ment. their tate for fv whisks, thei thick 
toweh hide for sandal gnc drombeoo 
Today most finiiies range national 
parks, where they ore som what prt 
tected! from poachers Bul certain sub 
neces; such as the Rothschild's giraife 
inhibin private tans tind onnnpehne 
r space with farmers, are Soll in ore 
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a second loop around a | id lew broweht the 
drowsy but determined cow to the ground 

Ve rie a note bo increase thie Clee if 
tranquilicer maa CITT 

Many hands held up her neck so that foo! 
from her stomach would not find 1 way mto 
her lungs. Quickly we fixed the transmitter 
collar around her neck, sprav-painted her 
ides a bricht pink, and injected the antidote 
to the dru. She roused, got to her feet. and 
walked off unsteactil 

went cay we drove to the park highest 
hill and swept the horigon with our dire 
tional antenna: We caught a famt “beep 
beep” from the southwest. My binocular 
ocated the pink-llankerl giralie feeding with 
a poir of others in a valley two miles away 
i “ompletels §re;oOVerTed ITO tie mart man) 
ceemed oblivious of her new adomment 

Ree OIne track i} thi Voing cow over a 
period of seweral weeks, We found lo our sum 
prise that she spent ibeut half her time out: 


side the park bouncaries 


“umbers in Precarious Balance 


Fhroughout East Africa, giraife popula 
tions viv wiclely, depencing on fabitat irc) 
HUTTE pressure In Naroth Park the number 
of animals averaged out to S6—about two 
ner square mile—over the span of my three 
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Wthough on the Serengell Piain only about 
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Our study strengthened the evidence sup 


porting extension of Nairobi Park to inchuce 
nart of the vast Athi-Rapiti Plains lying to 
the south, to which many of the game ani 
nals stray at will. Certainly the present park 
¢ near the limit both of its animal ind huoman- 
VISItOT CAaDSaCEL 

Each vear of study reinforced my acura 
tian for the giraffe. Like other big mummals 
of the African plains, Giaffa camelopardalss 
is the end resull of many millions of years 
it eve lution Marvelous! adapted to 
environment, the giraffe 1s highiy efcient 
as a converter of plants into protein. Its 
walancect birth and death rates help to ensun 
survival: while giralies possess power 
weapons of offense and defense, they rareh 
do damave to one anothet 

One could wish that Home sapiens might 
emulate these traits [] “Necking males spar for feminine 





—— 


116 National Geographic, September (9? 





ficor. Using blunt horns, tooo ritcals seek dominance by butting wach other. 











ETTY STANDS on the terrace, eves 
sweening the broad green lawn. the 
lake, and, bevend, the virgin forest 
near Maurebr Cn the horizon the 
mows of Mount Kilimanjaro hang in 
the sky hike a shining cloud, Then she calls: 
‘Marlon! Daisy! Where are you?" 

Her husband, Jock Les 








i¢ Melville, joins 
her. They make a handseme, undeniably 
human coupe Few wc lel SUA TMCT thes 
have other identities: loving “mothers” of 

- and 1O-foot-high voungesters. Marlon. 
4 months old, and Daisy, 11 months, belong 
to an endangered East African subspecies 
known as the Rothschild’s giraffe, named 
ater eminent English zooleeist and finan 
cvér Lionel Walter Kothschile. The calves 
have been adopted by the Leslie Melvilles 
in the hope they will eventually breed 

Suddenly, at the forest's ede, the giraffes 
appear on the run, taking long strides in 
Slow-MolioOn Brace 

Marlon climbs the terrace steps to Betty 
and stretches his neck for a kiss:on the nose 
His long tongue reaches for her thumb. 
which he begins to suck happily 

Daisy stops before Jock, clearly delighted 
to see fim 

Loonted as infants, the ciraffes imprinted 
on the Leshe Melvilles, considering them 
ther mothers. “But now,” savs Jock, “Betty 


leo thinks she’s Marlan's mother™ 
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LEV f wild gi c¢. the | K roungeters ahead of them and fed, go: | 
catch it fret. For both Marlon, loping acros marshy terrain mined 
Touncded and tld (below), and anth ant-bear bole 
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to the Leste Melvilles’ home, Bais, 
rode in the minibus with her lees folded 
under he 
=howerced 
War 
Hunn 
the family 
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their home, the couple raised 


Lowittd relocating them 

Now they are promoting funds to 
buy the neiehborinu forest. fence 1, ane 
i Saat fern nica fi (l- Sith aT 
toy, where the Rothschilds and othe 
are animals of Fmst Africa con ln 
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trasshopper died, and the resin en 
\ eho] ed its botly as if a Hd had been 
nlaced OVEr A Brave 

nd What ff wondrous tomb thi 
resin. proved tobe. Harclenedt, i dropped 
io the ground and eventually became 
hued. Finally wiearthed on thi ehwres 


i othe Baltic Sea sore LA) Gears io. 


Le oe 
Lhe rockilike Dat of resin still wuarclerd a 
treasure for all to see the same hall 


ncn Lone nrehistori CTA Der (heft) 


comimian berm for joss resin 
Of long-extinel Species of insects and 
plants have been found perfectly pre 
erved within i16 depths. Gemlike in 
ts rich shales of vellow, ormmee, brown 
and #ven blue, and founel across the 
World, amber has been usecl for decora 
hon since the Stone Age. Yet perhape 
ie greatest Vie hes surfaced only in 
the past century. With the shucly of 
amber inchusians, scientists can now 
learn about the flora and fauna of an 
incient forest—a realm once lorcelh 


known only in the imagination 
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T I NOT SURPRISING that early 
man regarded amber as something 
extraordinary. This lustrous. fossil 

resin is warm to the touch, not cool like 
a mineral [tis often transparent and re- 
sembles a gem, vet it burns like wood, 
frequently giving off a pimy scent 
When rubbed against woolen of silk 
cloth, amber becomes charged with ¢lec- 
tricity. The classical Greeks called 1 
electron, a root from which we derive 
the word “electricity.” 

Cantivated by its beauty and its 
seemingly magical properties, the 
ancients developed romantic theones of 
its ongin, Some thought it solidified 
sunshine, others believed it Was the 
petrified tears-of pels. Not until a. 77, 
when the Koman author Pliny mace 
public his Aisterta Naturalis; was am- 
ber scientifically described as a product 
of the plant world 

Stone Age graves in Europe indicate 
that numerous tribes, obviously in awe 
of amber's unusual properties, wore 
pieces of it as amulets to ward off evil 


spirits. At the Colosseum in Rome, 
superstitious gladiators fought in cloth- 
ing studded with amber. The talismuti 
wae even usec! to make spindles for spin- 
ning, since spirits were thought to place 
hexes on threack 

In the Roman Empire; amber was 
wso valued for alleged mecicinal qual, 
ities. It was hung around the neck to 
prevent tonsillitis, fever, and other atl- 
ments. Ground up with honey and rose 
oil, it was said to combat ear infections 
and poor evesight. Even as late as the 
18th century, European doctors pre- 
acnbed ointment made from amber as 
a salve for wounds. 

Yet the most celebrated quality of 
amber has been its beauty. Reads, pen- 
dants, and figurines carved from amber 
have turned up in-graves dating from 
$000 Bc. in northern Europe—placing 
amber among the early substances used 
by man for ornamentation. The ancient 
trade routes of Europe carried large 
amounts of this unusual commonlity, 
which was esteemed to be as precious as 
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Shoe rane ac ott ies Joan. Hort, Paricia F. Robbie, yaaa 
Smith. Nine sigh (Cyniies ergy 45 iP ifr diene 
Abercriimiue, feats A. (al Margery C: Diem, Jucquedine licker, 
Jane B. klefwiley, A. Kiohari. aired, Ceuirge Pricrsan, Jimdith E. ‘Minar 
Ajmer ierace: Pal Saga (chief), Mil Frederick, Wilbert; 0 Medll, 
Hebert ¢ Muxkclifte 
att sae a Denne # Rane (Chief: Sedeey Piatt | pte 
Ca Cha od Provera, Puricea F. Serikrop (Promatiog); Cart E fies, Ye 
Ni. Lunspathokhe, Marjorie aM. Mey (Rec) daretereds Spano be. 
fic haeth, Buotaes ti, Mary W. bichlomey: therand To When esoome 
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ere are 
no simple solutions. 
Only intelligent 
choices. 








_ Fuel-saving design. 


It comes from a vinyl-clad wood core, optional 
double-pane insulating glasa and a snug-ftting design 
that's two times more weathertight than 

recognized air-infiltration standards. 


Warmth, charm and character. 
The natural benuty of interior wood trim that can 
be stained or pointed to complement any deeor. 


Easy open, easy close. 


Perma-Shield Casement Windows crank 
open smoothly to scoop in passing breezes. 
And just as-easily, they close up tightly. 


Insulating glass. 

Dowble-pane insulating glass 

provides a major part of the fuel- 
. Saving benetita of single-pané glass 
with storm windows. And only 
half the glass cleaning chores. 


Inside comfort. 


Andersen close-fitting tolerances 
and rigid vinyl weatherstripping 
help seal out drafts and dust, help 
agave on heating and eaaling bills, 
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As atrial member of the 


BOOK-OF-THE-MONTH CLUB 


you can obtain any 
in 


one of the complete 
works described on 


[ 1é5e Dd 4 es — 


j 4 


at an extraordinary 


Saving (up to $22195) 
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The Sugersted Trial Taw cenaly agree tn fy hour Club chee 
within a wear al substaniial sayings on mas! books wou choose 


rol 


only 


THE STORY OF 
CIVILIZATION 


for §' 


only 


fy WiLL and ARTEL DURAN 
Eleven matched volumes 


220 


numa vacomes:’* RSD 





Thit mite hwery of all mankind —ancient 
and mcktecn. Clecidental ane) Oriesios! — traces the 


devel 


apinent of TEs ccomernc and poittical orp 
On, Bence tl ert. Lt 


One cf rhe grea 


LSTy CTOs al he century and deerves ou 


ace 


CARL SANDBURG's 
Pulitzer Prize-Winning 


ABRAHAM LINCOLN 


The etitire six-volume set 


PULSES LST Peace ? 120 


More than a portrait a o eteal American, this monu 
metal t-voluee biography ie tipestoy of America in 
Cres and reece Winner of a Pulicger Pree foc 
himory, 4 fethwins a work of timeless beauty one! 
Hiity —to fea), to cherish, atid co pass om bo the 
As Remit 


VL iW bile 





FACTS ABOUT MEMBERSHIP 


# you wl tecelee the Paok-of the Mouth Cleat Newe.® @ literar 


magathine publishod ty the Club fiftrer tiie o year. The News 
descrilem ihe coming Selection and worm ef AUereies ord 
whl Be tent fo var DAP ORIRISES yy ewer sted ond o hadi week 


ope wish io poche the Selection. do Reto nd few ha 
tipped io nu amtomariecally 


lf you do ni wont the Selective — of you wrulil ke one of 
ihe Altertiai¢s ne mo Book of atl = abepls indicate your decision 
on ie reply foren abepys enclosed with the News aid tail if 
Hi We Peoriee li fy Ler debe spectied 


Lf, Gece of lave mali dedvers of the News, vou ahiald fe 
ceive o Melee without having hod a legat ten days do deride 
whether vine Want it. (hat Selection may be ttirted at Clik 
Paper 


if pow eontilnie after pour trial memnberetiip, yoo will earn at 
eat ne Bik-ivkend? Credit for every Selection of Alter 
nate you Pauly, Tit Credits crahle woe te sceuire for yen 
bras of ide Pariciy of feos, called Book-Dividends, ai 
aurmivherig invites af dpam 2% of pelaberd Gant prices 
Cpe Wels actitier sree, ewe thank IM) Book-Dhyvidends will 
he oradlable to Sheiee frum every Feat 


* AW Books distributed be the Dnoksaf4he-Monil Cleh ere Wen 


Fal bi Le pathisher Fdiciogs j9 cCogeeni. formal. Be ore 
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THE NEW 
COLUMBIA 
ENCYCLOPEDIA 


herw fourth edition 
nevieed after a Lapse of tweler swore 


cay AD 
ro.nonres usr ice: FOQSO 


Cried nearer editions os the bea 
singie-volume reference wir. this 
Bea Thre adi fas over 
TOO mew orcas, momen uel 
fentures-and iret on qubsects from 
wed iff bie 1 EELS 


fom pletcls 


THE COMPACT 
EDITION OF THE 


OXFORD ENGLISH 
DICTIONARY 


The cearplete creeks cd the $5 irene 
volume set in an eaelly roadable teva volucne eet 


Contains the complete coustenis of the 14 
wolume Gefard Enelis Dhetemar en 
erally comudered the final arbiter of the 
ewhing. cohgin, histor ond uae cif 
words im the English languace. Bauch & 
Lomb rraiPy iene eles iictinthed! 
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S00K-OF-THE-MONTH CLUB, (WE 


Camp Hill, Pennsylvania 17017 T-A1114 


Please enroll me oa oe eenber of tho Bosk-of-the-Mhonth Chab wrod senef 
met the work | hove checked in the box below, for whch vou will bill 
me. | pare to buy four Selections or Alternates during the first year | 
AT A eer, PevIng i tee Coes speci members prices. My 
Foci in incite any foe alter [ boy these four hooks A 
uppity Chinese is added to ail shipments 


CL] THE comPaAcT EDITION OF THE DED 517.80 
L_| GAaG SANDBURG'S ADROMAM LINCOLN $18-50 
[_] THE NEW COLUMBIA ENCYCLOPEDIA $15 


[ | THE STORY OF CIVILIZATION 171.50 
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Cover (free Quarters of ine TamiG Meaning al There are @ lol ot portanies on ihe market Dut 
least $20,000-8 year own a typewriter nly a-Smith-Corona is a Smith-Corona 
And for the last twenty years the elect 30 De 
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rs nL sow, high retail prices have put 
L the magnificent works. shown here 
beyond the reach of many tamilles 
Now, however, as a trial member of the 
Book--the-Month Club, you can ac 
quire any one of these valuable works al 
an extraordinary saving—as much as 
221.95, This is not.a.onetime bounty for 
booklovers but a demonstration of the 
CONUIMUING advantages of shopping in 
America's Bookstore” the Book-ol-the- 
Month Club. For as a Club member, not 
only will you be able to keep abreast of 
the important new books, you will. if you 
continue your membersh LP. Gene Similar 
savings on other valuable seis and reter 
ence Works. 
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Helping an Se 
embattled predator 


ISTFUL OF FURY greets Dr. Timothy W. Clark 

of Idane State University during fieldwork in 
Grand Teton National Park, where he studies the 
behavior and oopulation dynamics of the pine 
marten A cousin of the highly coveted European 
sable, with 6-keen apoestite for smal! rodents, the 
Marten is now a rare and endangered species 
inrougnout wide areas of its former range. A long 
history af trapping and human encroachmant on 
Ine wildemess has ted to its decline 

supported by a National Geographic Society 
Grant in this and other stuctes, Or. Clark has de 
voted much of his Career to a bettar understand- 
ing of our vanishing wildlife. You can support 
such Vealuatle research by nominating “your 
friends for membership on the form below 





NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP 
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Number Four in the Involved American Serres from Atlantic Richfield Company. 


live in my car. | drive it everywhere. But this week Im 
leaving ithome. 


There's nothing wrong with my car. But rush hour 

traffic keeps getting worse and the cost of driving 

keeps going up. Solast week | made a decision. Leave 

my car in the garage for a week and give public trans- 
portation a chance. After all, I'm the public. 


It's been an experience. Instead of watching the brake 
lights, of the car in front of me, | get to look at some 
scenery for a change. Or read a newspaper. Or just relax 
and not think about anything. And besides, | save gas and 
tolls and parking. 


ls public transportation perfect? No. But it could be a lot 
better if people like you and me would get out there and 
supportit. And while we're at it, we could cut down pollution 
and save a lot of wasted energy. 


Why not leave your car home for a week. Give public 
transportation a chance. If you're not happy with the way 
it works where you are, sound off to your representatives 
in Congress and local government. If it does work for you, 
use it whenever you can. 


Atlantic Richfield Gampany belinves one of our national goals must be toacheve public trans- 
portation systems equal to the needs of every city. Every town, Give public transportation a 
chance, Then when you have the opportunity of expressing your opinion on this issue, we 
haope you will, Be an involved American. Consider the facts. Take a stand, Get involved, 


For a book/e? with more information on fis mse, please write: Seppe oe 
Public Transportation, PO. Box 30169, Los Angeles, CA 90030. 
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Welcome to some of the best 


At Holiday Inn? we take care a Holiday Inn near where you want 
of more travelers than anybody to be. Thats because Holiday Inn 


else in the world. Because we give — offers you the widest choice ol 

you the most important things a locations In most every city. 

traveler needs. The Best Standards: Youll find 
Phe Best Locations: You'll find “The best surprise ts no surprise ™ 
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downtown hotels inthe world. 


standards at every Holiday Inn some of the reasons why Holiday 
location, A superior Ye Inn is the first choice of more trav- 
system of standards that _ elers than anybody else. And why 
gives you a great vaca- (ie we hope you'll let us welcome you. 
tion, a hassle-free Wyss Holiday Inn welcomes you 
business trip. These are el to the best hotels in the world. 





This message comes 
to you from 
5,000,000 miles away. 
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eo set i Firestone 
, | tv aftes ...and ask your dealer about 
his ame the ’ the new Firestone 
t wist that ga Steel Belted Radial 721" 
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What was Thomas Edisons 
biggest blunder? 


Here's what we think Edison himself would have said: 
“Some people give me credit for being the man who put electricity to work 
in America. Not completely true. 
A lot of people had a hand tn it. Thomson. Tesla. Steinmetz. 
Chariey Stetnmetz. 
Queer-looking duck. Not even five feet tall. With an enormous Head. 
Inside that head, there was an enormous brain. 
Shortly after he arrived in this country, Steinmetz came to work for 
General Electric. | 
Those were exciting times at GE. [twas the beginning of the whole age of 
dlectricity, Some of the top scientists and engineers in the country were there. 
ideas were bouncing around like marbles. a 
Steinmetz started working with alternating current. The kind of electricity 
ie all wse today. | | 
I thowght it was a fool idea. 
I favored direct current. Of course, it couldn't be transmitted more than 
fwo miles. But | didn't see that as any real problem. 
That was the biggest blunder of my life 
If people had listened to me then, we'd have power plants all over the 
country. Every tivo miles. 
Well, Charley kept on working at it. Kept on calculating. 
The big test came at Niagara Falls in 1894. GE built a transformer and 
strung a line to Buffalo. 26 miles away. 
Tre suntcn was thrown at Niagara and the lights came on in Buffalo, 
otemmetz once told me he was almost refuse: : admission at Ellis Island as 
an unfit mnmigrant. It's funmy. One of the men most responsible for the 
electrification of America was almost turned away at its gate: 





Edison may not have been wrong after ail. New solid-state 
m4 equipment and technology developed by General Electric 
me iuake it possible to send direct current efficiently over 
great distances. [t will soon be transmitted 450 miles 

| from North Dakota to Duluth, Minn., over a line being 

| burlt, [In some cases, direct current may became the most 
economical way to transmut electricity, 
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“There are so many ways of entertaining 
the children. They're sO W ell behaved 
here, and we re so relaxed. 
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‘Tennis, golf, beautitul seascapes, 
sightseeing. Whatever 
your passion is, you “Sa. ». 
=. 

don't have to go far in 


any direction to find it. 











“We had a panoramic 

view of the 

entire island. The 
beauty is incredible.’ 





“t's the people on this island. The y re 
part of it. Very fine, very pleasant. 


Bermuda 
Unspoiled. Unhurried. Uncommon. 
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PLATE COLLECTION 





| | ee pee ei Be ae oa: : a | = A Major First Edition 
SS | = fers | Lg erates ct i Fine China by the Rosenthal Group 


L 5 1 Ll Li Ly 
== pay fF 7 3-2 -_ } P 4 [- alt i= it a -, ij | ij 
Tit TL Tid ahi E jlo —_ EI yew, Ie AS re rt J Cl f ii xT T oh. fe cil LitC 4 Lif ct CAT aint La 
f I 
= a * oor ar in } > A = ——— al 
the Ureat Amencan sewne snipe yury Mint has comrinissiat i ti E 





3 ath 


\ eninge 


The USS. Constitution 





and ever; plate = to their exacting arith Wa COMmMprommine 


Standard of excellence 

Since L879, Rosenthal has produced the workl's hnest 
china — establishing china as a distinctive and beautify! 
Prt rrehiwirn 

The Great Amencan Hine Sipe Gollecrien proceeds 
inthe proud Rosenthal tradition, Tume-honored crafts- 
manstup is combined with the work of a mmor artist 
to crtate a unique collection of enduring beauty. The 
pigtes inthis collection are the only plates of their fine! in 


| rowel 
a ee tegen Ef 
He one Warne. 


Original Works of Art 


Robert Devereaux, a distinguished American artist 


has Geen Commissioned to pant the onginal watercolors 


for this scries. A lover of sailing hint ry he Sper 


months create art which is both authentic and strik- 
ingly original Fits brolliant brushstrokes capture every 
subtle detail of each ship, The illustrations reproduced 
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wen achieved. When 


Nete can ohuy hint at what Tas 
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transiormned ante hne chita, these Devereaux OPT PIAL 


re breathtaking! 


A Limited Edition at a Guaranteed Price 
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I fits Fi at Tal aoe | ; of nie Crew Prores craried rer the 


Rosenthal Group for the Danbury Mint. For this reasol 


alone, the plates will have exceptional collecting impar- 


tance. Moreover, the Great Amercan Sailing Shine Cal- 
econ ii heme issued on a@ stocthy limited ectitian. It 


vatlahle anty directly from the Danbury Mint. None of 
the plates will be availahle individually, and none will be 


sold th museums, pallerees, or stores 
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ReScrvations can be accepted only anil Octobe: 
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hr? atid the edition th fimited to one set per subscmbe 


The anginal issue price of $45.00 per plate is Suaran 


teed tao each subscriber for the entre collection. Each 


subseriber will receive a numbered-certiitcate of regiu- 


tration authenticating the status of the tmdividual cal- 


lection within the lumited edimon 


Guaranteed Satisfaction 


Each plate will be individually handcrafted for eac 


Lrown Coat of Arms of the Rosenthal Group, A barid 


PF al Le i anal . , i 1 i aa, | 7 ore = 
OP 24et. fold will be hand-dpplied to each plate, adding to 


the extraordinary ncness Of the entire collechon, 


Before each plate is aporoved for shipriertit toa sub 
ecriber. it must pass the exacting standarcs of both the 
Rosenthal Group and the Danbury Mint. But should 
any plate tai) to satisiy you, In any regard, you may 
return itowrihin 30 days for replacement or refund. Wat 
Uraly, YOU may cancel your subscription at-any ome 
But once canceled, a subscription cannot-be remstaterd 
and the opportunity to acquire a complete collection is 


jou 


Convenient Acquisition Plan 


To reserve your collection, no payment is required at 
this time. You will be billed for your frst plate prior to 
shipment, then for each subsequent plate on = pre-shiz 


THe aad, every two months 


Prompt Action Needed 


To acquire your personal collection of these fine china 
niates. be sure to mai the ICOMPANnyInNg reservation 


application no later than October 31, 1977 
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NATIONAL GFOGRAPHC 


* aclve exquisite china plates — 





nal works of art — 
‘afted by the Rosenthal 
Gene exclusively for the 
Danbury Mint 





«Issued in a single strictly limited 


edition, by advance reservation | 
only. Equipped for bette going. 
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* Orders for this plate collection aaa rcpab uci gli 
must be postmarked by 
October 31, 1977. 
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More and mote doctors these days are 
becoming concerned about the high: 
chalesteral food habits of Antericans, So a 
part of a total meal program for your family, 
ask your doctor about Mazala’' Corn OWL tt 
contains no cholesterol, 

Recently, auch 2 program was tested to 
reduce blood cholesterol. lt included skin 
milk, lean meats, plenty of fruits and 
veectables, and Mazola pure corn oil, 

Result: hload cholesterel way reduced an 
average of 17 percent, Couldn't your laniily 
henefir from sucha meal program? Mazola 
suggests you avk your doctor, 
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slide projection. 


It's exciting when vou really get to 
enjoy the dramatic: beauty of your own 
color slides. There's nothing like seeing 
them projected, Which is why you 
should consider one of the many Kodak 
Carousel projectors. 


They treat your slides gently. 

every Kodak Carousel projector uses 
gentle, dependable gravity to drop each 
slide into place. All now come with the 
Kodak Carousel Transvue slide tray 
with iluminated slide numbers so you 
can alwavs locate a slide. 
even m the dark. Kodak 
Transvue slide trays make 
side sti Tage Gasy, to, 


Curved-feld lens 
makes slides sharper. 


Chances are vour slides come to you in 
cardboard or plastic mounts. With these 
mounts, the film image curves slightly 
at the center. Which ts why we have 
developed a series of curved-field pro 








jection lenses called Kodak projection 
Ektanar © lenses, Thev comp nsate for 
the film curvature, 


Lhitferent controls for different 
requirements. 





Kodak Carousel projectors are avail 
able in a -vanety of models. Many 
models offer remote control , j 

side change—both forward 
and reverse. Some models 
give you automatic focusing: 
and: some models even offer 
automatic slide changing at 
selected mtervals, 











Know what your future 
options can be, 


Everything from special-purpose 
lenses, stack loaders and slide clips, to 
special “presenta- 
tion-aids tor slice- 
to-tape svnechroni 
Zabon are available 
for use on most 
Kodak Carousel 
projectors. See 
them at your photo 
dealer's. The G00H 
shown is less than 


S115. 


Kodak | 
arousel 


projectors K 








Turn foliage into fertilizer 
with a Bolens Mulching Mower. 


Most lawn mowers cant cut 
it with leaves. Bul the Bolens 
Mulching Mower can, lf mows, 
then mulches, a dry leat cover 
into tiny, nutrient-rich parti- 
cles. Then feeds them down 
into the lawn, giving it an im- 
portant late season feeding 
Naturally 

Saves you all the work of 


raking, bagging and hauling. | 


Saves on the cost of leaf bags 
and commercial fertilizer as 
well, And it will save you work 


and time each Soring, too. 
The Bolens Mulching 


= Mower comes in 18", 20" and 
| 22” cutting widths. Manual or 


elactric start. Self-propelled or 
hand-propelled. 

See the three season 
Bolens Mulching Mower at 
your Bolens deaier. For his 
name, check the Yellow Pages 


‘or call toll-frae anytime 800- 


al 21] iE! Ik lac 


FMC 


Consumer 
Products 


447-4700 (in |\linois 800-322- 
4400). FMC Gorporation, Part 
Washington, Wisconsin 53074 








vou have ever seen... owes 
iM) beautifully ilastrated 
fall color pages... 5000 differ- 
ent uniqur gift ideas, anbe- 
lievably low priced. 
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Change of Address? 


Please print your new address below 
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National Geographic Magazine wrapper be- 


low, BO Your records can be updated. Six 
WEREas atvance notice should be given 


race Label Hare 


Clip this entire form and mail to 
NATIONAL GEOGRAPHIC SOCIETY 
WASHINGTON, 0.C. 20036 


National Geographic File 
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Delta is an airline run by agora / cman 4(3 Go 
Like John Riley. He’s been with Delta tor CE ae 
almost 9 years. And he’s just about done it © ee Sere 
all, He’s worked on the bag ramp, at SS ee 
the ticket counter, the boarding gate. Now SS SS ne 7 
he’s a Passenger Service Agent. lh 

John is all over the Delta terminal. Answering a question — S a 
here, checking a ticket there, lending a hand every where. | 
And keeping an eye out for a passenger who has to makea 
tight connection. John knows every second counts when he’s 
got just minutes to get that passenger on her flight. 

When. it comes . o peop John Riley~like all 28,000 Delta 








To give you an idea of diamond values, the piece shown is available for about $6500, Your pevwer beer 
can show you other diamond jewelry starting at about $200. De Beers Consolidated Mines. Lid. 





She made me promise 
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